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J . MILITARY CURRICULUM MftTERIM5 

The military-dev^ldped curriculum materials in this course 
package were sej.ected by the National Center for Research in ^ 
Vocational Educjation Military Curriculum Project for ^sestt- 
ination to the six rggional Curriculum Coordination Centers and 
other instructional ffiCterials agencies • \ The purpose of 
dissenriiliating ttiese courses was to make curriculum materials 
developed the military more accessible to vocational 
yes in the civilian siting. - 

The course materials were acquired/ evaluated by project 
staff and pr^rtitioners in the 'field/ and prepared for 
dissemination. Materials which were specific to the idlitary 
were /deleted/ copyrighted materi^s were either emitted or appro- 
val for their use was obtained. These coutse, packages contain 
curriculum resotirce materials vrtiidi can be adapted t& support, 
= vocational ^instruction and curriculum development . 
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Mission Statement . 




4. * 



The National Center for Research in 
Vocational Education's mission is to increase 
the ability of diverse agencies, institutions, 
and organizations' to solve educational, prob- 
lems relating to individual career planning, 
preparation, and progre^ion. The National 
Center fulfills its mission by: 

• Generating knowledge through research 

• Develot^ing^ educational programs and 
products 

• Evaluating individual program needs 
and outcomes 

• Installing educational programs and 
* , products 

• Operating information systems and 
services 

• Conducting leadership development and 
training programs 

FOR FJURTHER INFORMATJON ABOUt 

Military CurricukJm Material^ 
WRITE OR CALL 

Proyram Information Office ^ 
The National Center^for Research in Vocational 
. Education 

The Ohio State University 
1960 Kenny Road, Columbus, Ohio 43210 
Telephone : 6 1 4/486 3655 or Toll Free 800/ 
4 ^ 848 4815 within the continental U.S. 
(except Ohio) 
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an activity to increase the accessibility of 
military developed curriculum materials to 
j/ocationahand technii^al -educators. 

This project, furfded by the U.S. Office of 
Education, includes the identification and.- 
acquisition of curriculum materials in print ^ 
form from the Coast G\iard, Air Force, 
Army, Marine Corps and Navy. 

Access to military curriculuni materials is 
provided through a "Joint Memorandum of 
Undcr^tauding" between tfie IJ.S'. Office of 
Education anc* the Department of Defense! 

The acquired materials are reviewed by staf f 
and subject matter specialists, and courses 
deemed applicalile to vocational and tech- 
nical education are selected for dissemination. 

The National Center for Research in 
V^ocational Education is the U.S. Office of 
Education's designated representative to 
Acquire the materials and conduct the project 
activities. . . 

Project Staff: 



Wesley E. Budke. Ph.D., Director 
National Center Clearinghouse 

-Shirley A. Chiise, j^h.D. 
Project Director 



One huildred tv^enty courses on micrl3fiche 
(thirteen in^paper form) and descriptions of " 
each have been provided to the vocational 
Curriculum Coordination Centers and other 
instructionarmatferials agencies for dissemi- 
nation. • 

Course materials include programmed 
instruction, curriculum oiJttines, instructor 
guides, student workbooks apd technical 
manuals. 

The 120 courses represent the following 
sixteen vocational $ubject areasr 



/ 

^ Agriculture 

Aviation 
X^Building & 

Construction 

Trades 
Clerical 

Occupations 
Communications 
Diafling 
Electronics 
Engine Mechanics 



Food Service 
f^ealth 

Heating & AiV 
Conditioning 
Machine Shop 
Management 8i 

Supervision 
Meteorology & 

Navigation 
Photography 
Public Service 
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The number of courses and the subject areas 
represented vyill expand as additional mate- • 
rials with application to^ vocational *and 
technicel education are identified and selected 
for dissemination. 



Contact the Curriculum Coordination Center ^ 
in yoijr region'for information on obtaining 
materials (e.g., availability and cost). They 
will respond to your request directly or refer . 
you to an instructional materials agency ^ * 
closer ^o you. ^ - ^ 
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Course D«sqf iption: 

Thls^ course trains students in the knowledge and sitills necessary to perform as managefs and repair technicians in adhesive bonding shops. The scope 
of training ir Judes an introduction to metal bonded structures, principles of repair processes, and inspection and evaluation. Safety is emphasized . 
throughout the course. This course was designed as an additional specialty for students with experience in mttals processing. „ 

The course consists of on^block covering 26 hours of instruction. The black contains four lessons. One lesson discussing rpilitary documents and 
pUblications/ha^ been deleted. The remaining lesson topics and hours follow; r 

Course Orientation and Safety (2 hours) ^ ^ 

Introduction to Metal Bonded Structures J)B hours) ^ ' . 

Principles of Repair Processes (t5 hours) * 
Inspection and Evaluation (1 hour) ♦ 

* • *" • « 

This course contains both teacher and studen| materials. Printed^Vistructor materials include « course chart; a plan of instruction detailing units of 
instruction, criterion objectives, the duration of the lessqns, and support materials needed; and lesson plans for each lesson. Student materials consist 
of a study guide containing objectives, text material, references, and review exercises. This course can be used as^ sub-unit or advan^ study in a metals 
processing course ^ • >J > 

• * ► ■ . * 

Audiovisilals suggested for use with the course, but rtot provided include 168 transparencies and 224 commercially produced slides. ^ 
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COURSE CHART ^ 


7 ^ 


NUMBER 

3AZR53153-3 


PPS CODS " 

S4D 


DATE 


/ 15 Aoril 1975 


Introduction to Metal Bonded Repair * 1 




- . w wi-rt ^rtu «r-i-rfUV«L. DATE 

^ TTMS. 21 Oct 74 ■ ^ 


CENTER OPR 

■ Chanute/TTOXW 


SUPE,t 

3AZlk 


JSEDES COURS£CHART , 1 

53450-6, 3 September 1974 | 


Department of Weapon Systems Suttnort Train-ina 

LOCATION OF TRAir^lNG 1 ^ *^ °— ^ 


^ APPLI 


CABLE TRAINING STANDARD (]Jg f j 


INSTRUCTIOr^lAL DgSiGN '^""^ mnn ^ _v , 


coJrse security classification ■ i 
'UNCLASSIFIED - 



Group/Lock Step 

I ENGTKOF TRAINING 

( l'W>,L, 

Technical Training (XT) 

"Class roqm/Laboratory (C/L) 

Complementary Technical Training (CTT) 
^ (assigned study) 
Related Triming (rj) ' * ^ 

^ ^ App^ointments, Traffic Safety Predeparture Brief ii^g, End of Course 
TOTAL 



ISIrS^''"' ''^^DJNG GRADE LEVEL FOR PRfr 
ARii^TION OF TRAINING LITERATURE 

8 



Hot 



30 
8 



REMARKS 
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2, 
40 




1 July 1975 with class 750702 
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COURSE CHART 



.TAJkrfell.. 



TRAINING CONTENT 3A2R53153^3 



1 MHTP. Uelud. tim* SMnt Ml tttchnlcst UminU%9 (TT) («U«tr»#iii/ltfc«r«»f*y (C/L) c«m|il«m«nt«ry t«chfiU«l tr«}nlnt (CTT))«n^ r«l*t«^ . 



OF TNC 



RS PER 
DAY 



JLLL 



Course Material - UNCLASSIFIED BLOCK I - 38 Hours TT 
Course Orientation and SafSity (2 hrs) 
Technical Docirinents and Publications (2 hrs) 
introduction io Metal Bonded Structures (8 itxs) 
Pxanciples of Repair Processes (15 hrs) , 
Inspection and Evaruation ( 1 hr) ^ 
Measurement Test and Test Critique'lCl hr) 
Course Critique* and Graduation (1 Tir) 



I 
I 
I 

I • 
I 

I 8' Hours GTT 



f 



(Eq^uipmerlt hazards and personnel safety integrated' 

with above subjects) - ' - „ 

■ ' .30 Hours C/L 
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DEPARTMENT OF THE Air FORCE CTS CH52-3AZR53153-3 

Headqiwrtersj Air Training Conmand i (PDS Code S4D) 

Randolph Air Force Base, Texas 14 April 1975 

' INTRODUCTION TO MRTAL BONDED REPAIR 

1. Purpose . This course tralnihg standard as prescribed in ATCR 52-17: 

a. Establishes thfe tasks, knowledges and proficiency level of training 
to be provided by Course 3AZR53l53-^3, Introduction to Metal Bonded Repair . 

* b. Provides the jjasis for the developnent of more detailed training 
materials and objectives apd training evaluation i^iist rumen ts for the course. 

2. Course Description . The course covered by this standard is designed to 
train .selected Air Force personnel who possess AFSG 53153/73 or equivalent 

. civillSn experiaace (as well as management 'and quality assurance personnel) 
in the knowledges necessary to perform as maiiagers and repairmen in depot 
l^v^i adhesive bonding shops. Scope of train|ing includes technical documents 
and publications, introdluction to metal bonded structures, principles of 
repair processes, and inspection and evaluation. Safety will be emphasized 
in all applicable subject areas. 

3. Qualltatl?^ Itequirements . Attachment 1 contains the list of tasks, 
knowledges/ aTidL^^^ 

■ - - ■ . . - ■ ■ ■ 

::4, Recommendations . Comments and reconmendations are invited concerning 
quality of ATC training and graduates. Use this CTS as a reference and 
address correspondence to ATC/TT, Randolp^i AZ8, Texas 78148. 



OFFICIAL - GEORGE H. McKEE, Lt Qfn, USAF 

Commander \ " 



DAVID H. BUSS, Coloneii, USAF 1 Attachment 

Director of Adminijstration Qualitative Requirements 



This supersedes CIS CH12-3AZR53450-6, 3 September 1974. 
ATC DPR & Approval Date: TiMS, 21 Oct 74 
DISTRIBUTION: X (C5jntinued^ oti Page 2) 
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cfs CH52« 3AZR5^153-3 ' • 







PROFKSIEMCY a)DE KEY 




SCALE 
VALUE 


DEFINITION: Tho Indlviduoi 


TASK 
PERFORMANCE 
LEVELS • 


\ 


Con do timplo port* of tho totk. Noodt to ko told or thown how to do mott of tho totk. 

(EXTREMELY LIMITED) 


2 


C«n do mott port t 'of tho totk. Ntodt holp only on hordott portt. Moy not mo«t loeot domondt for ^ 
tpotd Ar oeeur«Cv4 (PARTtALLY PRlnPtrFFMT) * ' 


3 


Con do oti portt of tho totk. N««dt only « tpot chock of complotod work. M««tt irhinimum locol 
doffiondt for tpood ond occurocy. (COMPETENT) 


4 


e'en do tho co^ptoto totk quickly ond occurotoly. C«n toll or thow othort how to do tho totk. 

(HrOHLY PROFICIENT) ' ' ^ 


'TASK 
KNOWLEDGE 
.LEVELS 


0 


C«n nomo portt, toolt, ond timpio foett obout (ho totk* (NOMENCjL^TURE) 


b 


Can dotormino ttap by ttop procj^durot for doinf tha totk. (PROCEDURES) 


« 


Can ouploin why ond whon tho totk mutt bo dono ond why oich ttop it noodod. 

(OPERATING PRINCIPLES) 


d 


Con prodict, idontify, and rotolvo problomt obout tha totk. (COMPLETE THEORY) 


UJ 

H O 10 
U O J 

m mm 
* 

^ O J 


A 


• ■ . ■ ■ 
Con identify botic foett ond tormt obout tho tubjoct. (FACtS) * 


B 


Can OMploin rolaffonthip of botIc foett ond ttoto fonorol prineiplot about tha tubioct. (PRINCIPLES) 


C 


Can anolyto foett and pfinctplot ond drow concluatofit obout tho tubjoct, (ANALYSIS) 




C*n ovoluoia eondltiont ond moko propof daclttofit obout tho tubjoet. (EVALUATION) 


- CXPUANATIONS 

• A t«»k knowU4f« tecU v«luc iiicy be used cr with • t«tl^rr«rm«ne« te«U v«lu«.t« rftfin* • Uv«l of kn«wU^«« 
\ot 0 sMclfie t9sk. (ExoAipUt: k cn^ Ik) 

** A Bukftet kn«wl«rf|«,teoU v«lu«' U utaJ •Imc Io rfcfin* • Uv«l W kn«wUrff«?«f • «uki#ef ri«t directly f«t«t«a to ony 
•pteUle task, w for • »uki«ct tomm«n t« $«v«r«l t«tk»»^ 

- This mcrk it ut«^ olon* inttotrf of • tecto v«lu« to show thot no profteisney troininf is providorf in tho eourto« or thot 

no profielottty it roiluirod at this tktM UvoL. 
X This mork it utod otono in court* eot«i«fint to thow thot troininf io not fivon duo to timitotiont in rotoureot. 



DISTRIBUTION: (Continued from Page 1) AFLC/DPMTT - 2 ; ATC/DPATJ - 1: 
AFLC/MAUT - 2; ATC/TTMS - 1; Chanute: XRp - 1; HE - 1; TTOC - 1; TTOXW - 1; 
TWS - 25. . " 



Attachment 1 ^ 

■ ■ .■ 2 



Task, Knowledge and Proficiency Level , 

■ - -" ' — ' i 

1. SAFETY, IN WORK ABEA 

a. Safety precautions during Job performance C 

b. Safety precautions while handling repair materials ' G 

V < 

2 . - TECHNICAL DOCUMENTS AND PUBLICATIONS B 

3. METAL BONDED SANDWICH CONSTRUCTION 

a. ^ Adhesive Joints > B 

b. Bonded sandwich construction " . B 

c. Chemistry of adhesion and polymerization A 

d. Repair Materials , « C 




REPAIR" PROCESSES 



a. 


Assessment of damage 




B 


b. 


Preparation for repair 






c« 


Fabrication and prefit 




C 


d. 


Cleaning 




C 


e. 


Lay-up and assembly 




c 


f. 


Curing 




c 




Inspection 




B 


h. 


Trimming and final finish 




C 



5. USAF GRADUATE EVALUATION PROGRAM C 
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(PDS Code 540) 



7. 
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2 July 1975 - Effective 2 July 1975 with Class 750702 
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LIST OF CURRENT PAGES 



This POI consists of .9 current pages Issued as, follows ; 



Page No . 



Issue 



Title Original 

A . Original' 

1 • . Original 

'1 thru 5 . . / . . Original 
Al-1 . jDriginafc:^ 



DISTRIBUTION: ATC/TTMS-1, AULD-1, TWS-30, TTOC-3, TTOT-1, TTOXW-1, TTOR-1. " J 
' ' ■.. TTE-1, CQ^/AY-2 . . . 

■ ..■ . ■ ■ ■ . ■ ■ ■ ' ■ ; " . • ■ ; • ■ ■ -x: ■ / ' ■ 



DEPARTMENT OF THE AIR FORCE . 'PLAN OF INSTRUCTION 3AZR53450-6 

USAF School of Applied Aerospace Sciences (ATC) (PDS Code 54D) 

^ Chanute Air Force Base Illinois 618^8 2^ July 1975 

' FOREWORD 

I. • PURPOSE, This plan of instruction prescribes the qualitative requirements 
for C6urse Number 3AZR53450-6, Introduction to Metal Bonded Repair » in terms 
of criterion objectives presented by units/modules of instructioii, and shows 
duration, correlation with the training standard, support materials , and 
instructional guidance, • It was developed under t^e provisions of ATCR 52-33; 
Instructional System Development and ATCR.i^-7, Plans of Instruction, . 

-^1. COURSE DESCRIPTION. Training consists of tecTinical training and related 
training. In technical training, the course' trains selected Air Force personnel 
who possess AFSC 53450/70 or equivalent civilian, experience (as well as manage- 
ment and quality assurance personnel) in the .knowledges necessary to perform , 
as marxlgers** and repairmen in depot level .adhesive bonding Ihops. Training 
includes safety precauticShs , te^chnical documents and publications » itft-roduction 
to metal "bonded structures, principles of repair processes, and inspection ^' 
and evaluation. Related training covers^ commander's calls/briefings, etc. 

3. ^ EQUIPMENT ALLOWANCE AND AUTHORIZATION, None. 

4. MULTXPLE INSTRUCTOR REQUIREMENTS, Not applicable to thiS' POI. 

5. REFERENCES, This plan of instruction is based on COURSE TRAINING STAlTOARD 
CH52-3AZR53^50-6, 3 September 1974, and Course Ch^rt 3AZR53450-6, 3 September 19 > 

v_J?(5r THE COMMANDER . , . . 



i/kLr^'f USAF 

Chief, Operations Division 



OPR: Department Weapons Systems Support Training 
DISTRIBUTION: Listed on page A 



PLAH OF INSTRUCTIOH (C«ntinu*« 



UNIT$ PF INSTAUCTtpN AND CmTCRlpH OUgCTIVCS 



2« Technical Docuaents «Qd Fublicatlons 

a. Without reference, Identlf^r the baalc 
lacts and principles concerning technical docu"* 
aents and publlcatlona pertaining to the laetal 
bonding process without error* ^ 



3* Introduction to Metal Bonded Structures 11 

.. ..A- •;■ - . -.(s/S); 

a. Without reference identify the . , 
principles Involved In bonding adhesive Jointa 
without error* V - • t^V 

b« Without reference » Identify baale ' 
facts and general principles aa cp how a bonded 
sandwich assembly ii constructed and what ■aterifla 
are used in the ccjastructlon of bonded sandwich 
assenblles without erroi;'. ' (3) 



PUAN OF msTRuCTioM N0» 3a2R53450-I-6i 



DURATION 
■ (HOURS) 



2^5 
C2A5) 



$U^I*ORT M^HRIaLs AfA.GUIOANtf* 



ColuBit 1- Reference 

2a : T 



CIS Reference 

2 : ■ '■ ■ " 



Instructional Haterials • 
^AZR53V50-»6-SG-102, Technical Bocunents and Publications 
Mli:-HDB1C-23A ■ " 

MIL-A-83377 : •/ 

Xralnijpi^ Itethpda ' r * 

Dis cuss Ion ^ hra> ; 
Outside 'As«lSiui«nts, (« 5 hr) . 

I^nstractlonal Enyiromnent/Desl^ - 
ciassrooa (2 hrs) ' 

InstnntctlOnAl Guidance 

Give each student copie* of required military handboo)L», escplflln ^t^e 
ML-HDBK arrangeiient and hew to find infoxwatlSii in the mBKv Discuss 
procedures used In deteruning ^ich fa^ts and principles will be of use 
to student in" the^je publications. Outside afsignnent: accoynplish the 
study assignment in 3AZR53450--6-S6-*102*^ Answer ^all questions at the 
end of the si^dy guide. \ : 



Columh 1 Rcjeren ce 

3a~ ■ . . 

3b 

3c 

3d 



GTS Reference 
3b 

3c_^ 



Instructional Haterials 

3AZR53450-6«-SG-103t Introduction to Hetal Bonded Structures 
3AER53450-6-H0-103, Glossary of Terns 

MXL^HDBK-23A \ 
MIL-A-83376 ^ 
MIL-A-83377 . 



DATE 



2 July 1975 



15: 



N0» 



■■ Vfl 



337A 



pfievibus «oiTtos5 cflso^CTc:. 




IS 



(Finol Copy - «4% - 8 X lO^j) 

•■•1 . 
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PLAN OF INSTRUCTION 

. ■ ' '^^^ '■\ 

■ LOClC<rTiTLE 

Intyodttctiqn to Metal Bonded Rg palr 

UNITS Of INSTRUCTION AND CmTEWON OiJCCTIVES 



1. Course Orientation and Safety 

«. Orientation will be conducted lAW 
•chool regulation 50^18, attachment 3 outline, 

b. Given job performance •itnationa. 
analyze the •ituation* and, identify safety 
precautions to be observed during job perfor- 
mance without error. ^ 

c* tiven re^br materlai handling situa- 
tlons, analyze the situations and identify the 
safety precautions to be observed without erroi 



r 



-'oTRl'ct cn no. 3AZR5345b-6 



ATC J/lTi^ 337 " Sr- CNS OBSOLETE. 
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COURSS TITLE 



Introduction to Metal Bonded Repair 



DURATION 
(HOURS) 

2,5 
'{2/.5) 



Column 
la 

Ic 



1 Reference 



SUPPORT MATERrAUS AND CUIDAMCC 

CTS Reference 
None 

i« 

lb 



Instructio nal Materimla ' 

^i"*^ Orient^atlon and Safety 
^ IV^Z ^^. Industrial Safety Accident. Prevention Handbook 
mL-HDBK-23A, Structural Sandwich Composites - 

StllSS^ ?!!f ^^^^^ Honeycomb Sandwich Structures 

MIL.A-83377, Cuidelines for Adhesive Bonding for Aerospace Systems. 

Training Methods ^ . 

Discussion (2 hrs) ^ ■ \ . 

Outside Assignments (.5 hr) > V 

Instructi onal Environment/De sign " , \ 

Classroom (2 hrs) ; 7/ V 

Group/Lock Step (WTE: j^oup/Lock Step is applicable td-entire ^ourseol 
Instructional Guidance ' jSJi 

Complete locator cards, tour school facilities. Discuss safety pre- 
cautions pert«inin8 to hand and power tools used In metal bonded repair. 
Discuss stor.ing and handling of chemicals and adhesives. Discuss 
importance of dust free environment in controlled areas. Conservation 
of resources and materials: .caution students not to mark, mutilate 

any craiping literature; it is to be reused by subsequent 
ciasses. Outside assignment! read and study 3AZR53450-6-SG-101 
Answer all questions at the' end of s^udy guide. 




(Findl Copy -84S-8 X lOKi) 



(Fine nduaion lb incMt mtt aioi* ikis Un 
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PLAN OF INSTRUCTIOH (CpMinutd) 



UNITS OP tKMtRUCTiON AND CmTEftlON OBJECtlveS 



^ (HOURS' 



SUPPORT MATBRIALS ANP GUi:>ANCg 



d» Given a bonded repair situation, ' 
analyse the sit'&ation and identify tKe types 
and methods of cleaning netal bonded structures 
XAW technical data* 

e. 'Given a bonded repair 6.ituation, 
analyze. the situation and identify facts and 
principles related, to ttfe lay-up and* assembly 
of the repsdr materials tA£r technical data.- 

f. Given a bonded repair situation^ 
analyse the situation and^dentify facts^ and 
principles pertaining to the curing process 
lAW technical data. 

gi Given a metal 'bonded repair situation, 
analyze the iljtuatiou and Identify the facts 
and ptinci^les concerning ti;lnmins and final ^g^mS: 
finish lAU technical data. • ^ 



5. Inspection and Evaluation 

a. Without reference ^ Identify the 
general prihqiples and basic facts concerhing 
inspection of metal bonded structural repairs 
lAW t«»chnical data* 



PLAN OF iNStHuCTlON NC. 3AZR53450-6 * 



(3) 



C2) 



(3) 



CD 



Trainini^ Methods , 
Uscussion' ^15 hrs) 
Outside Assignments (4 tjira) 

Ins tf uctional Envlroninent /Design 
Classroom 0-5 h^s)^ 

Instructional GuidTiUice 
Given )ai^8K-23A, study guide 3i 



53450-6-SG-104, and hwdout 



3AZR534$0-6--UO-*103 » Glossary of Terms^ read and discuss repair piroc^sfes. 
\ Discuss typet of inipections and steps in assessmec^t of damaged to^aetal 
bonded structurei, Discuss th^ steps and methods involved in the prepa~ 
ration of metal bonded structures for repair* Head and discuss the 
steps associated with fabrication and prefit. Id^nfy types and, methods 
, used in cleaning metal bonded structures « Studient will watch film On 
F-lS.ax^d theft discuss princ^pl^s related to lay-up md asseiibly of metal 
bonded structures. I^ead antb discuss facts pertalniiig t0 the cuting 
process of metal bonded structures^ Discuss facts .involved in the- trinmink 
and final finishing stages of metal bonded structure*/ Discueft the 
varioue tools and equipment used in fiibri eating and bonding panels. Day 3 
outside aislgnmcnti t*ad study jguide 3A2R53450-fr*SG-104 and accomplish 
assignment number 1# Day 4 outside assignment; tead ftudy guide 
3AZR53450«*^6-^G-lp4 ahd accompliih assignment number 2* 



Column 1 Reference 



CIS Reference 



Instructional Materials 

3A2R53450^6-'SG-105» Inspection and Evaluation* 

Mlt--HDBK-23A 

MIL-A-83376 

MlWr83377 

TrainingMethods / 
Discussion (1 hr) . 



0 



DATS 



2 July 1975 



BLOCK NO. 



ATC 



33;a 



l»ilCVlbu£ EDITIONS oftsouext. 



(Fin.l .Copy ^ - e^X Wt) 




PLAN OF IMSTRUCTION (C««tlnu««0 



UNITS OF WSTRUCTION AMD cmTEKiON OBJECTIVES 



c. Glvsil varloioi adhCftlves, anftlyce and 
Identify^ characteristics of the repair Mtexlals ^ 

used in the rftna-f-r U^j^j / 



j used in the repair of 
IwiChout error. 



stal bonded structures 



. d. Without reference, identify the basic 
facts and terns regarding adhesion and 
polyasrisation of adhesives without error. 



I 4; Principles of Repair Processes 

m* . ^ 

a. , Without reference^ identify basic 
facts and principles. concerning the asBessment 
of dsj&age to metal bonded structures lAW 
technical data. ... ■ 

b. Given a bonded repair situation » 
analyze the situation and identify the* steps and 
procedures in the preparation for repair of a 

I bonded paneLaM technical data. 

^ c. Given a bonded repair situatioKw^ 
[analyze the situation and identify the steps 
and procedures associated with the fabrication 
and prefit of repair parts UW technical data. 



DUITATION 
^ (HOUHS) 



> -lAu Of .NSTRucTiON KG. aAZR53A50^6 



C3.5) 



(.5) 



SUPPORT MATERIALSMND CUI0ANC6 



19 
(15/4) 



(1) 



(3) 



Ttaiiiln|t KeCfadda 
iUscusaion (9 hrs) ^ ^ ' 

.Outside Assignments (3 hrs) 

Ittstnictioo tl Ettvtr<lnitertt/D»«i pn 1 * 

ClassroM^^ hrs) ^ 

. ■ *» 

Instructional Gy idance ^ ' _ 

tJiven military handbooks. (MILrHi)BK-23A. MIL-A-83376 MTICA^a^q77^ . \ 

Terms, read and-discuss principles of adhesive Anintm °^ 



1 Reference 



(2) 



Instructional Ha^riala 

-MIL-A-83376 ^ 
MIL-A-a3377 

Audio Visual Ai ds 

FlJm 6F72-116t¥^-^15 Composite Wing Development 




ATC J;,«-3 337A 



^j^.E 2 July 1575 

(Final Copy • 84'Z - 8 X Wi) 



ifmW reducHon ta include arkm mboit tkn hi* ^ 
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PLAN OF INSTRUCTION (CofiHnucd) . 


UNITS OF IHSTIHICTION ANO cmi ERION CBJECTtVES 

..... . .■■ . • .• .^^A. \ . 




3 ' / ■ . ■ ■ • . • 






XnstructionaL Environnent/Design 

l^iaitroom (l hr) 

.. * • • " ■ ' ^ 






Instructional Guidance 


; ■ •• 1 : '-^ ." . *" 
•/ . .<* 1, ' . ■ . 
♦ ' ." . 

• ■ ■ ■ ■ • ■ ^- ' , . 
6. Relaj:ed Training (i4entif in "course 
chart) oj''-^' 


2 


Given MIL book* CMI1HSDBK-23A,, MIL-A-83376» MIL-A-83377) and study guide 
3A2R53A50-6"*S6-105, read and discuss material as it pertains to the 
inspection and evaiuition of metal. bonded assemblies* Then have students 
inspect; and evaluate their panels ♦ ^ 

■ " , . . ■ • - • 


/« neasurcoicnv iesc oiiQ iesc wriLx^ue 


* 


\ " ^ . -V : ■ >■ . \ 1 


Course Critique and Graduation 


1 


■ ■ ■ ^ • ■ ^ 'I 

■ -". .:. - ..." I 
■ • ■■ . ^. ■. 0. . . ■ * . . ■ . • t 

, •■: -.. -c , : \ _ ■ . - ; » 




■■■ .. 

~ --AO • 


* -- ■ - . . ■ - • . . . ■ • " ■ ■ 

. ■ - ■*';■ ■ ' ■ * 

^ *. ^ " , ' . . . a ■ . „ . ' ■ . ; 


. -•■ ■ ■. ■ . 1 


■ 


— . • ■ . ■ ■ . ■ ' . ■ ' '■ \ ♦ 

, ^ :• - ' ■ ' ■ . \ 

• . . '■ ', ' ' ' ■ ■ . ■ '• 

. . ■ . 1 
; • ■ ■ ■ . . , • ■ ■ . ■ » 

. . ■ , . ■ . • • " • • ■ 1 
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i. -.AN OF i^$:,t?uc* ON HC. 3AZR53450-6 



-2 Julv 1975 



ATC 337A ^ 



tut t»f»o 



'Finbl Cqpy -84n * S X 10*j) 



:tinal uiluctivn to luflWU* ottu akntf tht\ ttrn't 



LESSON PLAH ( Part 1, Cnvsl) 


Api»novAL oPFice ano date 


INSTRUCTOR v 




COURSE TITLE introduction to Metal.gQnded Repair 


^OCK NUMBER 


BLOCK TITLE 

Introduction to Metal Bonded Repair 


LESSON Try LE , 

Course Orieatatlon and Safety 






LESSON DURATION 




I 




CLASSROOM /tiaoaracory 

DiD 2 hrs/Eer* None ^ • 

. ^ 


.5 hrs 


TOTAL 


.2.5 


hrs 


P'or REFERENCE 


PAGE NUMBER 

1 


PAGE DATE^ 

2 


Jul 1975 


PARAGRAPH 

la.lb.lc, U 






STS/CTS REFERENCE 








NUMBER 

'CH52-3AZR53153-3 


DATE 

14 April 1975 




SUPERVISOR APPROVAL 


SIGNATURE 


OATE 


SIGNATURE 


DATE 


























PRECLASS PREPARATION . . 


EQUIPMENT LOCATED 
IN LABORATORY 


EQUIPMENT 
FROM SUPPLY 


CLAS$tFtED'MATERlAL 


GRAPHIC AIDS AND 
UNCLASSIFIED MATERIAL 


None 

t 


None 




None 


3AZR53153-3-SG-101 
AIR 127-101 
MIL-HDBK-23A 
.MtL-A-83376 
MII.-A-83377 


CRITERION OBJECTIVES AND TEACHING STEPS 


1. Course Orientation and Safety 










a. Orientation will be conducted lAW school regulation 50-18 
line. 


, attachment 3 out- 


b. Given' job performance situations, analyze the situations and identify safety 
precautions to be observed during job performance without error. 


c. Given repair material handling situations, analyze 
the s^^afety precautions to be observed without error. 


the situations and identify 


d. To prepare the advanced course students with knowledges of the purpose and 
operation of the Graduate Evaluation Program so that they may effectively use the 
system. 




Teaching steps are listed in Fart II 




r 
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ATTENTION; Hey man.' Aircraft so large you can play a game of football in the 
cargfbay; , acres of honeycotnb construction, as a real tin benders nxght mare, 
no not really. The real secret to todays modern aircraft maintenance is not 
to be humbled by these size.- be familiar with the new modem repair concepts. 
In essence, the days of chewing gum and bailing wire are gone. 

BEVIEW: I'm sure you have all attended a course of some type since you have 
been in the, service. The knowledge we hope to give you here will be an 
•extension of the skill and the knowledge you should -already have. 

OVERVIEW: This will be a two hour lesson that" will ocver orientation and 
safety. A s you have found out I»m sure, all courses in ATC have some ground 
safety. , 

MOTIVATION: The information found in this lesson will familiarize you with 
some of the new or for some of you not so new concepts of safety as applied 
in the Bonded Honeycomb areas . There are some, new ideas which apply to 
your area now and we will try to cover as many as possible. 







0 

BODY 


TIME: 1 Hr 50 Min. 


Presentation 






Presentation 


1. Orientation 




Discussion 


a. Course orientation will be 
conducted lAM SR 50-18, attachment 
3 outline. 

(1) Course policies 


Conservation of resources ^ 
and materials , caution 
students not to mark » 
mutilate^ or write .on any 
" training literature • It 
^ is to be reused by subsequent 
classes . 




a* 
b. 


Duty hours 
Uniform 


Ref . AFR 127-101 

MIL-HDBK -23A 
MIL-A-8337e ^ 
MIL-A-83377 . 




c. 


Parking 






d. 


Appearance 






e. 


Locator cards 


< 



ERIC 
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BODY (cont) 



(2) Classroom responsibilities 

a. class leader 

b, clean up 

* . ■ 

(3) Organizational structure 

a, department 

0 

b, branch » 

c, course supervisor j tf» 

d, instructor or superviaor * 

e, instructor *• ^ \ 

(4) Course content 

a, block* of ins true tlon§ 

b, units of instructions 

c, course critique ^ 

(5) dS^v^ity College of the Air Force 

(6) Location of tools and equipment 

(7) Tour of School Facilities . 
2. To prepare the advanced course student 
with knowledge of the purpose and operation 
of the Graduate Evaluation Program so that 
they may (effectively u^e the system. 

a. Purpose - 

b. Responsibilities of supervisor 
(1) Furnish information 

2 . ' ■ 



Interim summary^ 



o 

ERIC 
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BODY (coat) 



^2) Establish procedures 

(3) Reconanend Changes 

(4) Inform higher headquarters 

of *dif±ciencies • 

c. Evaluation of graduates , 

(1) Field Evaluation Visits 

(2) Direct c(n:resppndence 
questionnaires ^ 

(3) Job Perfbrmance' Valuation 

(4) AE Form 1284 

3, Given job performance adtuations, analyze 
the situations and identify safety precautions 
to be observed during Job performance without 
error. . 

y. . 
t * ■ 

a. Identify safety hazards in handling 
hand and power tools in the bonding. 

(1) Hand tools \ 
' a . knives 
b. scissors 

b. Identify personnel safety equipment 

(1) " goggled , » 

(2) gloves 

• .. ■ . ■ 

(3) respirators 

4, Given repair niaterial handling 
situations! analyze the situations and 
identify the safety precaution^ to be 

observed without error. 



Interim summary 



ERIC 



BODY (con^ 



a. Handling adhesives 

b . Handling cleaners ; » 

c • Handling fiberglass cloth and films 

(1) Breathing . 

(2) Sanding 

(3) Cutting 

d. Identify storage areas 

(1) Quantities on hand , 

(2) Location of cabinet3 
; (3) Ventilation-' 

e. Identify hazards of ^chemicals 

(1) * Explosive and toxic fume's 

(2) Bodily haria^or effects of 
- toafcic fumes and vapors 
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/ 



BODY (copt) 



Application • ^ . 

^Norie _ 

' . ■ - ' . - '"v ■ 

Evaluation: Evaluation is interspersed 

throughout the lesion. 



4i- 



Performance 
None . 



CONCLUSION 



TIME: 5 Kin 



Summary and Remotivation: In this lesson we discussed course policies , course 
'content and ground safety. We discussed safety' precautions to be observed 
while you are in this schoo}.. The hazards in handling hand and power tbols, 
personnel safety equipment, routing operations, storage areas, protective 
clothing. I also demonstrated the. explosimeter . This is information you 
need to know to be able to understand what you will be doing while you are 
here aiid^the safety precautions to be observed. j 



Assignmerit and Closure : The next lesson. will be on technical documents and 
publications that pertain to metal l/onding areas. CTT AssignmenlT*^ 
(objective la, lb, Ic) using 3AZR53153-3-SG-101, read and answer questions 
in* the study guide. This is a ,5 hour outside assignment. , 



Approval office and date 



COURSE NUMOEP 



auOCK NUMSeR 



INSTRUCTOR 



COURSE TIT UK 



IntrcdMCtion to Metal Booaed Repair 



OtOCK TITLE 



In trroduction to.Metcnl Bonded -Repair 



LE?SCN TITLE * ^ 

Introduction to Metal &ortded Structures 



* 



LESSON DURATION 



h CLASSROOM /Laboratory 
^ O&D 8 hrs/ Perf". Non^ 



viiA^to/^-o^m^K Cumpietnentiiry > 
3 hrs * 



TOTAL 



U hrs 



PQI REFERENCE 



PAGE NUMBER 

2 



PAGE DAT£ 

2 July 1975 



PARAGRAPH 

3a, 3b, 3c, 3d 



STS/GTS REFERENCE 



NUMBER 

CH52-3AZR53153-3 



DATE 



SUPERVISOR APPh^OVAL 



' SIGNATURE 


DATE 


SIGNATURE 


DATE 1 




















i 






♦ PRHCLASS PRF^fPAI^^JION 




EQUIPMEMT LOCATED , 
IN LAaoRATORY 


FQUIPMEftT 

from/Supply 


CLASSIFIED MATERIAL ' 


GRAPHIC AID'S AMD 0 1 
UHCLASSIFlEC MATERIAL j 






iv'one * 


ga.'.;i\Sj15.J 3 110' iT. 

;riL-UUliK-23A 
;-IIL-A-83376 
;U.L-A-83377 - . . 

, ".•/- ^> "'- y j 


CRITERION OBJECTIVES AND TEACHING StEPS 1 



3. Introduc-tion to Metal Bonded Structures . • ■ 

a. Without reference, identify the principles involved in bonding adhesive 
joints without ei 

b. Withcrtirreference, identify basic facts and general principles _as to how 
a bonded 3andwich assembly is constructed and what mterials are used in the 
construction of bonded snadwich assemblies without error. 

c. Given various adhesives, analyze and identify characteristics of the 
repa^; matlrials used in the repair of metal bonded structures without error. 

d. Without reference, identify the basic faots and terms regarding adhesion 
and- polymerization of adhesives without error. , , ^ 



Teaching steps ate. l-isted in Part II. 



Ate 

.AU3 72 



770 



>.\l K. II. :.{ .jH.'m 



INTRODUCTION 



TIME: 5 Mln 



Attention: In bonding the proper selection oi an adhesive must be made to be 
/lompatible with the snbstrate being joined modem day technology. No this is from 
the Bibiie. Problems in boudiftg have been around since the begtsjaing of Time.i^^ 

Review: With two lessons \mder our belt let's get into the meat of Hjie 
problem. / ^ 

Overview: This is an 8 hour discussion on Metal Bonded Structures • 
■ " ' ■ ^ '■ • ^ ' . ■ 

Moltlvatlon: How you do your job is Important in that a proper repair • 
or rebuilding not only means aircraft safety but job repeats. 



ERIC 



BODY 


TIME: 7 hrs 50 Min. 


Presentation " o 


Presentation 

» ■ / i - 


' • f 

1. Without reference, identify the 


Discussion 

' ' >^ ' - ■ 


.■•■■»- 
principles involved in bonding adhesive 

joints without error, 

a. History of adhesives 


Reference: Adhesives in 
Modern Manufacture' 
MIL-HDBK-.23A 

( • - MIL-A-83376 

V MIL-A-83377 ^ 


1. earliest adhesives \ 

2. twentieth century, adhesives 




3. present 4ay adhesives - 


■ A ■ ■ ^ ■ 


b. Design considerations, chapter 2 




1, surface conditions of the 


■* ' ' ' 


adherend. 


V 

■ ■, ■ ' ' v. ■ ■ V 




• 

• - "/ ■ , .■ 



2, SurfliflB tension of adhesive 
3r PHyalcal propertlea of the 

adherends and the cured adhesive 

• ^ ■..„...•', • . /- " " . • ■ . 

*>■ ... 

a. tensile strength ' 

b . (|hear^ strength 

c. compressive strength 

4. Physical chatacterlstl<f of the adhesl> 

a. viscosity / ^ 

b. homogeneity 

' c, film thickness 

5. Chemical compatlbllty of the adhesive 
and the adherend 

6. Application and cuirlng the 

adhesive 

7. Formation and removal af volatile 
by products during cure. .'.j > 

2/ Without reference/ Identify basic facts * ' 
and general pjif Inclples as to hW to a bonded 
sandwich' assembly is constructed and what 
materials are used In the construction of ' 
bonded sandwich assemblies wlthdut error* 



Pbrlmary reason of sandwich construction 

■ . ■ via ' ^ ■ ' ; " •" ^ • 

over convention A/C construction. 
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Interim flunnaary 









I'? 

■ * . ' / 

/ 


% .114 c%h e-^ fATi ot*Vi mm t^i^^uoH c^Vif* T^Jl^*t^ 










/ , . 




'Cixgn xxgxuxty pex uuxu wcxguw ^ 






■ • 


H>« DurxBce snoocniicss 




V ■ ' , 

■ ■ . ■ 7 
■ ■■ ■ ■ ■/• 




Of . msuxatxon , i 




./ 

■ 




b« Sandwich construction features 
















' • ' t * ' ' " ' 






i 


D« materials 

■ ■ ■ . > ■ " 








* • « ■ 






■ • • •■ '■ 


a« purpose 




* * 


:. - • ; 


W «mm^am4 m1 M ' " 

D. materials 

r ' ' ' X - 








. ■ ■ ■ . 1 ■ 




.4 


■f 


Cl« ^U.JL^V^^ . \ , 
















c* CwuSLrucLxon reacures 








Demonstration ; • s 




None 




Ann1 4 /*cif*4 «Sti ■ * fs 
i\ppXXCalriJLv/U ^ 








nvaiuatxon 


> 






1. Evaluation will be Interspersed througiiout 
the lesson. 

" ' ■ i . ■ .. ■ '-'\ ' _ ■ ■ i 









End of Day Summary ^ ' 

Stumnary: /We have had a short discussion the introduction ta\etal bonded repair* 
We have also become acquainted with the materials you wlil^use, in the 

' r-fieid. ■ ■ /, , ■ 



Restate the objectives^ (of the lesson V 

Ask^al Questions to determine Areas to be Retaught:_ 

^fli^jgislgnment: C TT Assignment (objectives 3c^#3d)\, Read 3AZR53153-3-SG-103, ' 
3A2RS31Ii3 3 » lIQ . i ii lQ3 . Be prepared to answer\questions about 
adhesion, polymerization, Thfa is a 1% hr outside assignment/ 




Itttrpducttoh to New Days Work 



Motivation:- Arpuse student intf rest: 




Review: i^^, <w C 7T ss^v^^-v^-/ . 
Reyiew items of major importance, 

Review objectives of; previous day, J^ '^^ 

Stjat^ ''objective^ to be covered in this partictuUr lesson. 



Body (cont) 



2nd Day 



Presentation #2 \ 

■» ■ ' • . . . 

1* Given various adheslves, analyze 
and identify characteristics of the ^ 
repair materials used in the repair of 
metal bonded structures without error, 

a. Selection of, adhesives 

1, mat^erials involved 

2. application . 

3 . environmental exposi^res 

4, service life 

- 5. weight considerations 

b , Edge treatments 

1. purpose , 
2; types 

3. materials used 
2. Without reference, identify the basic 
facts and terms regarding adhesion and 
polymerization of adhesives without error. 



1, 



39 



Presentation 
Discussion 



Interim summary 



/ 



a. Adhesion 

^ 1. definition 
2. * theory 

b . Polymerization 

1, ; definition 

2. theory 



Interim Summary 



CONCLUiSION 



TIMB: 5 Min 



Summary and Remotivation ; . In thia lesdon we discussed ideas and information 
pertaining t-o your introduction to metal bonded structures. Realisticaliy 
speaking we have just dcratch^d the surface. I would imagine that even ^ 
while we were discuissing this material something new has come about In this 
ever changing field of structurail repair. ^ 

Assignment and Closure s The neact less will be on Ptinciples of Repair, 
Processes^ this will e^c^ose you to the how and whys o£^palr of Ifetal 
Bonded Structures. AssigwJ»nt - Reylew 3AZlS3153-^3-S^^ Answer all 
questions at the edd of study jguide. This Is a 1^ hr outside assig^ent. 
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Ar^PROVAL QFFlCe AKO OATfi; 


I^NSTRUCTOR 










COURSE NUMBER ' 


COURSE TITLE 

latrodudCibn to Me 


tai lionded Repair 


BUOCK NUM9ER 
» 1 


9LOCk TITLE 

Introduction to Ketal Bonded Repair 


UeSSON TITLE ' 

/ Principles of Repair Processes 


/ , LESSON DURATION 


CLASSROOM /Laboratory 
D&l) 15 hrs/Perf . U'one 


jwAa^xouY Co nip i erne n t ary 
; 4 hours 


TOTAL 


19 hours 


POI ReFSRENCe 


PAGE NUMBER 

3 


, PAGE DATE 


2 July 1975 


PARAGRAPH 

4a,4b,4c',4d,^e,4f ,4g 


STS/CTS REFERENCE 


NUMBER 

CU52-3AZR5 3153-3 


DATE 

^14 April iy75 


SUPERVISOR APPROVAL 


SIGNATURE 


DATE 


SIGNATURE 


DAT^ 












r 














PRECLASS PREPARATION ' 


EOUi?»MEN"^ LOCATED 
m LABORATORY 


EQUIPMENT 
FROM SUPPLY, 


CLASSIFIED MATERIAL 


GRAPHIC AIDS AND 
UNCLASSIFIED MATERIAL 


Isone 


uone 

a 


None 


3AZ1153153~3-SG-104 

MIL-liD*3';-23A 

MIL-A-n3376 

HIL-A^83377 

Adhes i ves in , Modern 

Manufac Luring^ Chap 

4, Chap 5 

(cont ou bad:) 


, ^ CRITERION OBJECTIVES AND TEACHING STEPS 


4. Principles of Repair Process 










a* Without reference, identify basic facts and principles concerning the 
assessment of dainage to metal bonded structures lAW technical data. 


b,. Given a bonded repair situation,' analyse the situation and identify the 
steps and procedures in the preparation for repair of a bonded panel lAW 
technical data. . 


c. Given a Sonded repair situation, 
steps and proceduccs associated with the 
lAW tecimical data. 


analyze the situation and identify the ' 
fabrication arid prefit of repair parts 


d. /Given a bended repair situation, analyze the situation and identify the 
types- add methodS^ o£ cleaning metal bonded, structures lAVJ technical data. 


' e. Given a bonded repair situation. 


analyze the- situation 


and ideiilify facts 
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UESSOM rt/\t{ (Part I, r^cr'^H) ^MTI^5UA^iOn 5KEST 



CK»Tr?f:iOM OtlJCCTIVCS AHO TEACHING STEPS (Connnuf'd) 



and principies related to the lay-^up and assembly of the repair materials lAV/ 
teGhnicai data, * 

£. Given a bonded repair situation, analyze the situation and identify facts 
and principles pertaining to the curing process lAW technical data. 

g. Given a metal bonded rcipair situation, analyze the situation and Identify 
the facts and principles concerning trinmiing and final finish lAW technical data. 



Teaching steps are -listed in Part II 



i 
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Attention: 



Review: 
Overview: 



IMTBOWCTION 5 Hin 

When we get «n aircratt p«rt In tKe ihop we anwt be able to 
recognize what daMgea and what repairs need to be made. 
Along with thla goea tha Imowledge and principles of what 
make a good repair* 

TWa lessomwill prepare you fior our next lesson. 
Review CTT assignment 
This is a 15 hour lesson. 



Motivation: How you accomplish" your repair, and doing the proper repair 
will be most helpful to you and the Air Force. 



Presentation 



BODY 



1. Without reference, identify basic 
facts and prlciples concerning the 
assessment of damage to metal bonded, 
struc tures lAW Tech Data. 

a, Dainage ciasslficatiott of Metal Bonded 
Structures 

1. Class 1 Repairs 

a. Denta 

b. Scars 

c. Fractures 

2. Class II Repairs 
a« Punctures 
b. Fractures 



TIME; 14 Hra 5 0 Min, 
Presentation 

Discuesion 

Reference; MXL-HDBK-23A 
MIL-A-83376 ^ 
, MIL-A-83377 
Adheslves In Modem Manufacture 
Slide presentation CS75-C74 thru 
CS75-C153 interspersed through- 
out lesson 

use trans CT75-G174 thru CT75-C178 



a. Not to exceed \ 

inch in all dimensions, 



b. One facing and partial 
core damage. 
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End of Day Sunaary 



■ ■ ► « 

2, Given a bonded repair situation » analyre 


• 


1 


the situation and identify the steps and 






procedures in the preparation for repair of 






a bonded panel lAW Tech Data. ' ^ 






a. Routers and Routing 






b. Deburrlng Holes 






c. Clean up of the cavity 





Spmanary ; 

Restate the objectives of thelesspn ; ^ 

Aak Oral Questions to Deterndne/ Areata to be Retaught ; * 

Aaslgninent: CTT Assignment (Objective 4a and 4b) 

Read and answer question in 3AZR53153*3-SG^1049 Principles «of Repair Pfpcessea, 
This is a 2 hr CTT assignnent 



Introduction to New Days Work 



Motivation: 

Arouse student interest. 
Review: Review CTT assignment 
Review items of major importance. 
Review objectives of previous day 

State objectives to be covered in this particular lesion. 



JL 



J Presentation #2 

1. Given a bonded repair situation, analyze 



Body (cont) 



2nd Day 



ERIC 



the sltuacldn and identify the steps and 
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procedures astoclmted with the fabtlcaeion 



and preflt of repklr putts lAW Tedmlcel D«tA« 




• 






a. 


Replaceaient Core 












1, replacenient material 












2, rlbbdn direction 




• . ■ » , 




*"■ ^ . ; 




3. density 












Core Fill Materials 












!• typ(^s 












2, use ■ ■ 








.» 




3. fabrics t£on procedures S 










c. 


Facing Patches * 












1. types 




V 








2. " materials 


- 

■ 










3. fabrication proced^r^S 




• -4. . 








Preflt and Fabrication ^bola 


f 










1. core cutters 












2. arbor saws 












3. core sllcers 











. . End of Day Summary . \ . . - " ■ 

Summary ' 7" .\ ' • ' • • . . • 

Restate the objectives of the lesson; 

/ Ask Oral Questlfejyts to Determine Atreas to be Retaught ; 

, Assignment ; CTT assignment (Obje(^ive 4c) 

Read Adhesives in Modern Manufacturing Chap 4, Chap 5. This is a 2 hr^ CTT 
assignment ^ , ' 



Motlvatlpn: 



Introduction to Naw Day .work 



Arouse atudent'a IntegMt* 



^^" ^ Review CTT aasigmnent 
Review Itema of aa.-|or laportance. ■ 
Review oblecti^a of prevlou« day - 
State pbjectlvesSo -be cover ed In this p ^r tlctaar tesson. 



~ . , ^ody (cont) 

Presentation #3 ; ~~~~ ' ' 

1. Given a bonded repaiir situation, analyze 
the situation and identify the types and 
methods of cleaning metal bonde^structures 
lAW Technical Data. ° 

a. Surface Preparation for Metals 

1. ' chemical 

2. mechanical 

b. Surface Ppparation for Noniwi^tallic 
Materials 

1. Abrasive cleaning 

c. Chemical Preparation for Adherends 

1. Degreasing 

2. Alkaline cleaning 
a Etching 



\. - ■ - - , 

Use trans CT75-C179 thru CT75-C132 



BODy (cont.) 



d. * Staface preparation for etlundrtum 

e. ' Sittf ace preparation for stainless steel 

f. ]!^|.scellaneoias Gleaning methods 
1 » Soaps and detergents * 

2. Hand tools 

3- Pneumatic tools 
2 . Given a l)opded repair situatiojxr-analyze the 
situation and identify facts artSl principles 
related to the lay-up and a3aOTibly of the repair 
materials lAV Technical Data. 

a. Manual Adhesive Application Methods 

1. - Brushes 

2. Spatula 
3* Rollers' 

b. M a ch i ne Application Msthods 

1. Mechanical Rollers 

2. ^Spray Applicators 

c. Cold Setting and Hot getting Adhesives 

1. Cold-Setting Adhesives 
2» Hot Setting Adhesives 

d. Classifying Adhesives. by Initial Bond 
.1. Paressure-sensitive 

2 . ^ Contact • 
3- Chemical Setting 

. Heat-setting 
$• Liquid - i?elease- 

e. Drying Process 



0 



o 
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BODY (^nr.»..> 



3« Siven a tonded repair situation, aaialyze 
^. the situation and identilir faotf and 

p^^ciples pextaining to the ciiring process 
lAtf technicaljjdata. 
a« Use of heat 

!• Types of heating d^ices 
^ . . 2. Uses 

b. Use of pressxire 

1. Types of pressure 
^ 2'^r^ses 

c. Considerations for curing of 
parts 2 

\\. Given a metal bonded repair situation, 



•v 



use trana CT75-C168 thru 
CT75-C173 and CT75-Ca.83 
thru CT75-C184 



analyze the sittiation and identify the 






facts and principles concerning txiiimiing 






and final finish lAV technical data. V 






a. Trim of panel to specifications 






b. Check panel for dimensions 






c. Application of sealan% 







CONCliUSION 



TIME:- 5 Min. 



ST3MMARY AKD REMOTIVATION ; . . 

NoW||that we have had our discussion about repairs, ]^rocedures, techniques, and 
methods, we should be able to understand the importance of good sound repairs 
made on bonded honeycomb panels and A/C assemblies. 

ASSiGltelEMT AMD CliOSUHE : 

The next lesson will be on inspection and evaluation procedtures. It is designed 
to give you a little insij^t as to just what the inspectors look for and bov^tb&y 
find things out about a panel*'* 

OUTStEE ASSlGMMENT t Bead the following Chapter 6 Inspection and Q^ali'ty Control 
Adhesives in Modern Manufacturing* 

4:9.. : , ■ ' - ■ 
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CRITERION OBJECTIVES AND TEACHING STEPS 


5. Insoection and Evaluation 

■ i ' 
a. ~ Without r^erence, identify the general principles and basic facts 
concerning inspection of metal bonded structural repairs lAW technical data. 

Teaching steps are listed in Part II 

I* 

> 
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INTRQDUCrCION 



TIME: ^ Min> 



Attention: Have you ever wondered why. adme guy in a white hat can just 

come up to you and say you made a boo boo. Have you ever been 
^ .In the situation where you thought what you did was right only 
to have aii inspector tell you you were wrong. This nqr friends 
^ Is called ^^.C. <^ \ 

Review: In your Itot lesson and previous lessons you learned what this 
thing called bonding Is all about. Now comes, the kicker the 
testing of your part to see if it will meet the standards. 

Overview: This next lesson is on inspection and evaluation approx 1 hr. 



I 



Motivation: The strange reasoning behind Q.C* is sometimes puzzling but 

once vou know how thev operate it is easier to live with. 

: . . "" BOPr TIME: ^0 Min 



Presentation 

r 

1. Inspection and Evalut at ion 

a. Without reference 9 identlify the 
general principles and basic facts 
coneming ^inspection of metal bonded 
structural repairs lAH Tech Data. 
(1) Process Control 

a. container condition 

b. pre fit 

c. surface preparation 

d. adhesive application 

e. assembly 

f. curing 



Fresentatla|i 
Discussion 

Reference: MiL-HDBK-23A 

y MlL-A-83376 
MIL-8-83377 



■•I 0 * 
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(2) Bond Inspectloti and Testing 
a. Non destructive testing 

1. appearance 

2. tap teat 

3. ultrasonic tests 

4. radldgraphy 

Destructive Testing of the Bond 
i; Tensile ttests ^ 

2. Shear and lap sheer tests 

3. Feel tests 



Summary and Remotlvatlon: 



CONCXiIiSXQEr 



TIME: g ,Mn> 



Now we should be able to handle it when the inspector puts his mark on ' 
your job for better or for worse. [ 

AssigiHnent and Closure: No Assignment • The test, critique 'and graduation 
will follow. 
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Metals Technology Branch 3AZR53153-3-S6-101 
Chanute AFB, Illinois 

COURSE ORIENTATION AND SAFETY / 

OBJECTIVES ^ 

1, Given job performance situations, analyze the situations 
and Identify safety precautions^ to be observed during job performance, 

2, Given repair ^material handling situations, analyze the situ- 
ations and Identify the safety precautions to be observed. 

INTRODUCTION 

» ■ 

The introduction to metal bonded repair course, is a supplemental 
trainirig course designed to familiarize you with the principles and 



techniques used in the repair and rebuilding of metal bonded aircraft 
structured. This study guide together with the classroom instruction 
will brief you on the organization and policies related to this course. 
It will also provide information on the safety practicesi which you 
must follow if accidents and injuries are to be avoided*^ 

INFORMATION 

ORGANIZATION AND POLICIES 

.. ' - » - 

This course is conducted- by the airframe branch which is part 
of the 3340th Technical Training Group at Chanute Technical Training 
Center. As a student attending the course, you must observe certain 
established school policies* You will be briefed on' these policies 
which include conduct, school duty hours, b reak- periods , clean-up, 
remedial instruction, classroom locations anc^other facilities. 

Organizational Structure 

You will be given the names of the following personnel: 

1. Branch Chief. ■ . ^ 

2. Instructor Supervisor. 

3. ^Instructor or instructors of the course. 
Course Content 

This course consists of one block, having 40 academic hours. 
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Location of Tools and Equipment 



You will be given a tour of the facilities and shown the tools 
and equipment used in the repair of metal bonded structures. 

. Examination and Grading 

The examination consists of written multiple choice questions. 
Your grade will be determlried from the score you make on they^mlnati 



Student^ Critique 

At the end of the course^ you will be given an opportunity t 
XecgnLjygur opin ion of this course, the baae ^ nriMtia^^ Mr^^ the 



"An ounce of prevention is worth a pound of cure." This old 
proverb, when applied to safety, means that if accidents are prevented 
many lives and wasted man-hours can be' saved. Accidents don't just 
happen, they are generally caused. Only the individual can make a 
safety plan work. This can be done by observing and following good 
safety practices. 

Handtool Safety 

Misuse of handtools is the biggest cause of handtool accidents'. 
Remember, althouglMiAndtools may be simple devices, training is neces- 
sary for correct usage. Your tools must be kept clean and in good 
repair. Cutting tools should be kept sharp; handles should be free 
from flaws. Use the tool for the job it was designed to do. 

Power Tool Safety 

Air powered handtools, because they are mobile and difficult to 
guard, present many hazards to the operator and others in the vicinity. 
Since the tools are handled manually, dropping is always a hazard, a 
Accidental operation of the air valve is the cause of numerous acci- 
dents. Flying chips and parts of broken tools are dangerous when allowed 
to strike the body. 

Hose laid across aisles and traveled areas creates a tripping 
hazard. When an air hose is struck by a person or'object, it may 
unbalance the tool's operator, causing him to fall or to drop the 
tool. If a hose coupling breaks , the air hose may whip about, possibly 
causing injury. It is also a misuse of the air equipment to clean 
out tools or to remove dust from clothing with compressed air. 




group . 



SAFETY 



56 



Air power tools ar^ soiaetlioes claiaped In vises and used as . 
stationary tools. When this is done with little thought given to 
jig design, injuries can result from the tools fiflipping and falling. 

Air power tools used in buildings or on pavement may contact 
electrical power lirfes, causing shock to the operator. Sparks and 
hot chips from air power topis may cause a fire or an explosion when 
used in a flammable atmosphere* 

Material and Chemical Safety - - 

Fiberglass is made of glass threads. During sawing or sanding 
operaflons avoid breathing fiberglass dust, and keep the glass thread 
from coming in contact with your skin. It may cause irritation and 
be harmful to the eyes. Take all necessary precautions to prevent 
contact with the fine glass threads and dust. 

<3ienrf^als-are^ us«<l-J^^^^^ In-many ind^s trial 

processes and laboratorle^f^ -a^ workers who handle them may b^ exposed 
to the hazard of chemical bums , The severity of such bums can often 
be limited to a considerable extent by prompt application of proper 
first-aid measures. 

Pending medical treatment. Initial first-aid for every chemical 
burn Is to wash off the chemijal by flooding the burned area with copious 
amounts of water as quickly as possible. This is the only method of 
limiting severity of the bum, and the loss of even a few seconds 
can be vital. Soap through its mechanical action will also help to 
remove chemicals from the skin. Following complete washing, the burn 
should be covered with a clean, dry, sterile cloth or sheet. Contami- 
nated clothing should be removed and disposed of. . 

Handling of chemicals should be done with extreme caution. Fer-^ 
sonal protective equipment must be used. Use the table of "chemical 
hazards" given in APR 127-101; It gives you an outline definition of 
various categories of chemicals and the characteristics of each. 

Some of the. cleaners and resin mixtures used in fiberglass repairs 
are very toxic and can cause nasal or skin irritation. Be sure the 
working area is well ventilated. Avoid prolonged breathing of these 
materials. To prevent skin irritation, wash wjfl^th soap and water at 
frequent Intervals . \ 



The' mixing of some resins is dangerous and could cause a violent 
explosion if done Improperly. Always mix the promoter with t\ie resin 
and then add the catalyst, or first add epon mixer and then a curing 
agent. 

Ventilation 



Rave you ever thought about why you need ventilation in your shop 
area? Ventilation is required to protect the health of employees who 
work where dust, fumes or mist created by a manufacturing process is 
released 4.nto the atmosphere. 
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Except for the skin diseSases, most occupational diseases are 
acquired by Inlialation of material. Certain dusts that reach the 
lungs can pass directly Into the blood stream and be absorbed over 
a long period of time. Others may stay In the lungs and set up local 
irritation or damaging action. Toxic and irritant dusts can also be 
Ingested in amounts that may cause trouble. Toxic materials that 
are readily soluble in body fluids can be absorbed in the digestive 
system and picked up by the blood. A third way in which toxic and 
irritant substances may enter the system is skin absorption. Many 
organic compounds such as TNT, cyanide, and most aromatic amines, and 
phenols can produce systemic poisoning by direct contact with the 
skin. Contact of toxic and irritant dusts with the skin mdy also 
result in skin irritation. 

There are two types of ventilation, general and mechanical. 
Truvgenerar^r natural ventilation Is the flow of air in an area. 
This flow of air could also be helped along by fans, the mechanical 
ventilation generally refers to a forced exhaust system set up in a 
localized area to remove dust or fumes from a specific arfa. It 
should also be noted that when a lab or shop uses mechanical ventilation 
in one area, general ventilation usually improves throughout the 
shop.; 

Jewelry 

There are many ways of losing a finger because of a ring being 
worn. When releasing the hold on a piece of equipment being carried, 
a ring can easily hang on some projection and put all the weight on 
one finger. In the next instant, the" finger could be torn from the 
hand. There have been cases where a finger was lost because of a ring 
being worn. In one case a mechanic wearing a ring dropped from an 
aircraft bomb bay; the ring caught on a ledge, causing the finger 
to be severed. It is easy for a neck chain to catch on a piece of 
moving machinery and either choke the individual or cause his face 
to be drawn into the machinery. Watchbands can hang on an object and 
cause the hand to be forced into a position where it could be muti- 
lated. Play it safe. At the start of the working day, remove all 
jewelry and put it away until the day's work is finished. 

Eye Safety 

Nearly all eye injuries can be prevented by the use of properly 
designed goggles. Goggles are classified into different types according 
to the hazards which they guard against . Impact goggles or a face- 
shield should always b^e worn by all personnel when work may produce 
flying chips or debris. Some of the operations or duties requiring 
the wearing of goggles are: grinding, sanding, routing, using' cutting 
tools, and working with acids, alkalines, and paint remover. There 
are many others. 

Ear Safety 

The: Air Force is very concerned about the hazafd of noise caused 
by the operation of certain tools and equipment. 



One effect of noise is fatigue. Human beings have a strong 
desire to get away from noise* Add excessive noise to the stress 
created by hard work, dangerous situations, and conditions of cold, 
heat or other discomforts, and the total stress becomes tremendous. 
As a ra«ult the body Is fatigued, ^less alert, and less respondent. 
This condition causes mistakes , even accidents • 

A second effect of excessive noise is temporary or permanent 
loss of hearing. Just as, temporary blindness may be caused by a 
very bright light, so temporary deafness may be caused by excessive 
noise. In fact, the deafness may become permanent if there is a 
severe exposure to noise such as an explosion, or if a temporary loss 
of hearing is produced over and over again.' 

A third factor is pain. Pain, in general, is a warning signal 
of Injury to body tissue. A noise may not be strong enough to produce 
pain but may be strong enough to produce permanent deafne^fl/^if repeated 
often enough. Remember, ear plugs may not b«~emmgh-i)rotefct ion w^^ 
worn alone. To be fully protected you must also wear ear «Quf f s in 
conjunction with ear plugs. ^ 

Accident Reporting 

%f ^ If an accident does happen, even a scratch, report it. Why, for 
just a scratch? The Air Force desires to protect all personnel from 
the chance that an » accident may not be trivial. To illustrate from 
an actual case in the^(^arch AFB files : A carpenter was using a circle 
saw when the blade "exploded." He received a small cut on the head 
and someone placed a band aid over the small opening. He was helping 
in the search for a missing piece of the blade when, he collapsed. 
Though he regained consciousness after reaching the hospital, he later 
died. An X-ray revealed that a piece of the blade had embedded deep 
in his brain. Do not ignore even the smallest cut. 

IMPORTANT SAFETY PRACTICES 

The following is a list of some of the important safety practices 
which should be adhered to when in and around a bonding shop. 

1. The nearest instructor must be informed immediately of 
every accident or injury. 

2. Think I Look and pay attention to everything you do. 

3. DANGER, WARNING, CAUTION*, NO SMOKING, FLAMMABLE, and NOTICE 
are signd which should be read and heeded. 

\ ^- Horseplay will not be tolerated here during your class periods 
land not at your home base. 

5. Keep the area neat » Provide a place for everything and 
keep everything in place. 
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6. Goggles protective type clothing (gloves, aprons, 
respirators) are provided for a specific purpose - wear them! 

7. Under no circumstances will compressed air be used to clean 
dirt or debris from work areas, noj|^ will it be directed at a fellow worker. 

8. Strains, pulled muscles, and ruptures t)ccur when heavy objects 
are lifted impro^rly. Inluries of this type afe'entirely unnecessary. 
There are enough men and lifting equipment in the Mr Force to help, 
you hois t the world on youf shpulders. 

9. Never operate or use tools, machinery, or equipment unless 
a demouHtratlon has been given and the safe opex?a|f|fig procedure is 



known. ^^'^ 
■ . . ' ■ -\- 

-■k 



10. Make sure all existing guards are in place on tools, 
machinery or equipment. Design new guards if old ones are unsatisfactory, 

11. Use the right tool for the job. Use the tool correctly. 

12. Use tools that are dn good condition, not cracked or badly 
worn. ^ ' 

13. Practice care when drilling, handling sharp edges of metal, 
or when using shears. 

14. Avoid the possibility of clothing and jewelry becoming 
entangled in machines *and* equipment • 

15. Report any unsafe conditions of tools, equipment an<l other 
hazards . \^ ■ ■ [ 

16. Wear protective equipment when handling chemicals attd resins. 

Caution: "The life you save may be your own." Think twice; 
practice safety. Be careful not to lose an eye or finger or break a 
bone. Although many of these practices can not be applied here in 
class because we won*t really get into some of the^e situations, they 
should be applied in the actual shop area. We will also discuss some 
of the safety procedures outlined in some of the National Safety Cotincil 
data sheets later in the course. ' 

SUMMARY \ ^ ^ 

Safety cannot be overs tressed due to the many hazards involved 
wherever there are machines or personnel. You are" required to know 
and observe all safety practices pertaining to the job. It is not only 
your duty to observe theaie practices, but also to help others observe 
them. The best way to accomplish a job is the saf^ way* Think "SAFETY/' 
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QUESTIONS ^ 

Note: Anwer the following questions on a separate piece of paper, 
00 NOT WRITE IN THIS STUpY GUIDE. / ; 

1. Wliat must be done immediately if an accident^ or injury 
occurs? • ' , 

2. List a few good reasons why horseplay is not permitted. 

3. What are some of the first steps taken when sustaining a 
chemical bum? . . 

• * 

4*. What does safety mean td you? 

5. What are some safety practices follo]/ when using tools', 
machinery and equiptnerit? 



REFERENCES 
I 

1. AFR 127-101, Ground Accident Prevention Handbook , 

2. National Safety douncil Data Sheet 392, Air Powered Handtools , 

3. National Safety Council Data Sheet 523, Chemical Burns / 

4^ National Safety Council Data Sheet 531, Dusts > Fumes > and Mists 
in Industry , 



, ' MODIFICATIONS ^ 

(PdAiA )f — o f this publication has (have) been deleted in 

'adapting this material for inclusion in the" "Trial Implementation of a 
Modkl System to Provide Military Curriculum Materials for/se in ^focat;Lo«al 

and Technical Education." Deleted -material involves extensive use 60 

..^ _ . ^ — — , _ ■ ^ ^ A - ■ 

military forms^ procedures, systems, etc. and was not considered appropriate 



for use in vocat^^pnal and technical education. 
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Mei^is Technology Branch 3AZR53X53-3-SG-ip^ \ 

Chanute AFB, Illinois ^ 

' . INTRODUCTION TO METAL 30NDED STRUCTURES 
OBJECTIVES 

!• Without re fetence, identify the principles involved in 
bonding adhesive joints. 

2, Without reference, identify basic facts and general princi- 
ples as to how a bonded sandwich assembly is constructed and what 
materials are used in the construction of bonded aandwich assemblies. 

3, Given various adhesives, analyze and identify characteristics 
of the repair materials used in the repair of metal bonded structures, 

4, Without reference, identify the basic facts and terms 

resardiiig_adheBion--and^ 45X5ly^ _ _ _ 



INTRODUCTION 



An adhesive is diB fined as a substance capable of holding materials 
together by surface attachment. Currently there^ are about 25 basic, 
types of synthetic adhesives useful to the deslgiy engineer. New 
types are appearing at an average rate of dne pe;^ jtear. Each of 
these may have from 10 to 20 modifications . When we consider that 
frequently two or more individual adhesives are combined to provide, 
special properties^ this leads to a vast array of specific products - 
from which to choose. 

The advent of lightweight construction in aircraft /design about 
25 years ago, with its corresponding use of thin-gage mdtal and honey- 
comb construction, necessitated the development oif new concepts in 
methods of joining and fastening. In England the^challenge was 
acjcepted and resulted in the development of the first structural 
adhesive, REDUX, used for joining load-bearing components in air- ^ 
craft. Shortly thereafter the first commercial aircraft adhesive 
was produced in the United States. This adhesive was derived from 
a combination of phenolic resin and neoprene rubber. This type of 
adhesive is still in use today in modem jet aircraft such as the 
KC-135. 

In this chapter you will read about some of the most important 
adhes^-ves and the construction techniques used in metal bonded structures 



INFORMATION ' , 

. : HISTORY OF ADHESIVES 



The use of adhesives is one of the oldest methods for ^ottd.ng"'^ 
raaterlolH. However, adhesive technology progressed very slowly until 
the twentieth century. Records show that adhesives were used over 
•three thousand years , ago. Adhesives derived from bituinin and tar 
pits were used in early structur^. They are known to have been 
used aa mortar by the builders o/f the Tower of Babel. The Egyptians 
used glue formulated from tree reaiM and eggs. A Biblical example 
of the knowledge of adhesives is recorded" in the twenty-second chapter' 
of Ecclesiastes. It is indicated h6re that proper selection of an 
adhesive must be made to be compatible with the substrate being joined. 
Engineers are still struggling with problems similar to the one recorded 
in l:he BiH:ica3^verae-''fae-i*air-teacshT&th-a™fool-^^ 



potsherd together." (Potsherd was a fragment or broken piece of 
/y earthenware.) 



There was very little advancement in adhesive' technology tintil 
the twentieth century. Great s trides .were made in metal bonding 
due to the military requirements of World War II. The early metal 
bonding adhesives combined phenolic resins with neoprene and nitrile 
rubber, which, produced a tough metal with good peel and shear strengths. 

.It! 1950, experimentation begin in earnest with the epoxy formu- 
lations, which offered equal strength properties. In general, they 
^were preferred due to their low solvent content^ ^nd 100 percent 
reactive ingredients* > V 

The adhesive industry has grown at a rapid -rate since the early 
fifties but the major increase has occurred in the last few years. 

The field of structural adhesives will continue t;o grow. New 
formulations are in constant demand. There is no universal adhesive. 
Design engineers are searching for the lightest possible design fpr 
structures consistent with structural integrity. The many types and 
classes of adhesives have varying properties. New uses for adhesives 
are being discovered. Since th^re is no universal adhesive, the 
competition runs high and the rewards are rich for those engaged in 
advancing technology. • v 

• DESIGN CONSIDERATIONS 

When joining materials with adhesives, initialises ign considerations 
mustf" include not only the physical and chemical characteristics of 
the adherends and adhesive but also the operational environment that * 
the bonded parts will encounter. Maximum bond integrity can only 
be realized when everything ifi the joining operation is carefully 
examined, particularly those factors related to the surfaces of the 
materials being bonded. The major chemical and physical phenomena 
that must be considered in es tab lishi^B^a strong joint are: 



1. Surface condition of the adherendis, 

2. / Surface tension of adhesive and ^H/eldability" of the material 
b^ing bonded, ^ 

3. Physical properties of the adherends and the cured adhesive, 
i.e., tensile strength; ^hear strength, compressive strength, etc. 

4. Physical characteristics of the adhesive, i.e. , viscosity , 
homogeneity, film thickness. 

5. Chemical compatibsility of the adhesive and adherend. 

6. Methods of applying and curing the adhesive. 

7. Forraatioa and removal of volatile by products during cure. 

"^he s urface condition of adherend s the mselves is most i mportant 
in tjje formation of a strong adhesive bond. From a practical view^ 
point all solid surfaced are rough and, when viewed under a micro- 
scope, appear to consist of hills and valleys aild sometimes craters . 
These surfaces have moisture, gases, and other substances -on them 
which are absorbed from their surrounding enviroranents . By displacing 
th,ese absorbed subptanc^s from the surface of thi& adhererids, a properly 
formulated adhesive can usually form a strong tynarious bond. Because 
of the wide variations in porosity, surface, conflitions, and chemical 
characteristics of these surfaces , ^ care must bfe exercised in the' 
selection and application of the adhesive-r-="^rt'icul^r attention 
must he given to surface ^fft^paration, for failure of bonded joints ' 
usually occurs at the interface between adhesive and adherend. ' 

In the classical adhesive bonded joint there are five separate ' 
components that must be considered: first adherend, first Inter- 
face, adhesive film, second interface and second adherend. 

If a suitable selection of-ad^erends and adhesive ha!^ been made, 
if the surfaces of the adherends have been cleaned and prepared cor- 
rectly, and if the adhesive has been applied by the recommended pro- 
cedures, a high strength joint should result. Maximum performance 
can only be achieved, however, by properly engineering construction 
of the .joint to withstand the various environments and stress to 
which it will be subjected. 

With these concepts in mind, it is readily apparent that the 
design and bonding of ^ high performance adhesive joints is not a 
simple matter. 

. • . ■ ■ *• 

' HONEYCOMB SANDWICH CONSTRUCTION 

; . A> ■ ' • . . 

In the aircraft industry^honey comb sandwich construction, il- 
lustrated In figure 1, Is used extensively in the manufacture of 
control surfaces, bulkheads, flooring, doors, engine cowlings, heli- 
copter blades, and wing panels. TIjp primary reasons for using sand^ 
wich designs in preference to other types of construction are: 



15 



1. High **stretigth - to weight ratio. 

2. Fatigue resistance, 

. - 3. High rigidity per unit weight. 

4, Surface smoothness. 

5. Insulation. 




Figure 1. Hcmey aonib Sancbidh Construction * 

Sandwich structures are produced hy adhesively bonding rigid 
facings on bc^th sides of a honeyconib core. Functionally, the sand- 
wich structure can be compared to an I-beam where the facings resist 
tensile and compressive loads as do I-b^am flanges; the honeycomb 
core simulates the web of the I-beam by carrying the shear stresses « 
In addition,, however > the core i^rovides continuous support for the 
facings, allowing 'their full strength to be utilized without buckling 
or crimping. It is the function of the adhesive in sandwich structures 
to transmit shear loads uniformly from .tjie facings to the honeycomb 
core; good adhesive filleting is necessary in honeycomb bonding. 
For the completed panel to have optimum strength the adhesive must 
be distributed evenly between the core and the facings to form a 
T-Joint* " 
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The mo»t popular core-to-skla adhes Ives ^are based on iapoxy 
resins because of tlieir high strength and good wetting properties 
with only minimal yoJ^atile^ produced during the bonding operation.^ 
Vinyi-phenolic and elastomer phenolic adhesives also wfdely used 
but are less likely to form dense fillets . Primers are frequently 
used with these latter systems, 

'"> 

iloneycomb cores can be mad€ from many materials including steel, 
titanium and aluminum foils , glass reinforced plastics, £ilms» and 
papers. The variety of available facing materials gives the engineer 
a considerable amount o^^lexibility in the design of sandwich 
structures. Selection of the proper core-to-skin adhesive is de- 
>^ pendent upon the materials involved, the application, environmental 
exposures, service life, and weight considerations, Adhesives can 
'he applied to core and facings with a spray gun or roller, but .in 
structural applications adhesive films of controlled thickness are 
generally used. For many of tt^ese applications lightweight adhesives 
in the range of .025 to .080 pound/square foot are used with curing 
cycles of 15 to 60 minutes at 225^ to 250**F, Bonding pressures are 
usually in the 25 to 50 psi range, but depending upon the specific 
application these pressures can vary from contact to 150 psi. While 
the emphasis has been on the lower curing temperatures , many- modified 
epoxy arid phenolic adhesives are formulated to cure around 350**?. 
Postcurlng temperatures of 500** to 550**F are required in the case 
of polyimide adhesives. 

Edge Treatments (Close-Out) ^ 

Although sandwich structures are highly efficient, the manner 
* in which loads are transmitted into and out of the sandwich largely 
' gbvems service performance. Good design practice closes off the 
edges in sandwich panel construction to provide edge reinforcement 
for the transfer and distribution of edge attachment loads. Sand- 
wich cloBe:-out and fastener design objectives are ease of fabrication, 
proper transmittal of shear loads and resistance to edge peel. As 
with any adhesive joint, stress concentrations ^re to be avoided 
and sandwich fasteners are so designed as to distribute loads evenly 
over a broad area. Prefabricated inserts and edging of wood, metal 
and reinforced plastic, epoxy potting compounds, and other materials 
can be used to provide the necessary strength and load distribution. 
Figure 2 illustrates various close*-out techniques for honeycomb panels. 
Modifications of the details are commonly made to meet specific load 
and connection objectives. In each case, the criteria of cost, 
weight, strength, and ease, of fabrication must be carefully considerated. 
Comer details are easily developed as Intersections of these basic 
closeouts , ^ 
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Glossary of Tenns 



ACCELERATE. To speed up a reaction of process. Example: 
drying an adhesive or sealer faster than normal by increasing the 
temperature, 'J 

" \- ' • 

. ACCELERATOR. A material added to an adhesive (genetally a liquid 
compound) to convert the whole mass into a solid, or speed up itS 
cure. (Accelerators differ from catalysts in that they lose their 
identity in the process.) 

ACTIVATE. To change an adhesive film from a dry, or dormant 
stage into a useful, sticky state. 
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ADHERE. lb bond; to cause two surfaces to be held together 
by adhesion. * " 

ADHERENDS.' Materials that are held^ together by an adhesioriV 

ADHESIVE. By one broad and elementary definition^ an adhesive 
is any substance used in promoting and maintaining a bondf between 
two materials. To function, an adhesive must bond to both mating 
surfacen thrbugh specific adhesion (molecular attraction), through, 
mechanical anchoring (of tendrils in voids of fJorous surface^) or ' 
through fusion (partial dissolution of both faying surfaces in the • 
adhesive or its solvent vehicle). Various descriptive adjectives 
are used with the terms "adhesive" to indicate different types, such 
as : \ ■ ■ ■ ■ ■ 

1. Physical form- liquid adhesive, film adhesive, etc* : 

2. Composition - resin adhesive, rubber adhesive^ etc. 

3. End use -metal-to-metal adhesive, plastic adhesive, rubber 
adhesives, etc, 

4. Application - sprayable adhesive, hot metaL adhesive, etc, 

^ " « ... 

ADHESION. The state In which two surfaces are held together" 
by interfacial forces which may consist of interlocking action (mech-^ 
anical means), or valence forces,* or both. Adhesion failjire occurs 
when no bond is -formed between an adhesive, and adherend or when a 
very poor bond is formed ^ " 

AGING. The dcterloratio^^^r other effect produced by exposure 
of an adhesive, coating oir sefi(lfer to a given set of. conditions for 
a specific length of time, c • 

AXR DRYING ADHESIVES:^ Adheslvea that can be dried at ordinary . 
room temperature without the use of heat. This type of adhesive 
consists of solid particles dissolved or dispersed- in a liquid. ~ 
When the liquid evaporates it leaves the dry adhesive film. Mast 
elastomer-based adhesives are of this type. 

A^ Aeronautical material specifications written by the Society 
of Automotive Engineers for use by aircraft and allied industries in 
specifying adhesives , coatings and sealers especially adapted to . 
aviation use. ' 

ANGLEPLY LAMINATE. Containing plies alternately oriented at 
plus and minus a fixed angle to the reference direction. 

ANISOTROPIC. Not isotropic; exhibiting different properties 
when tested along axes in different directions . 



APPnCATJON. The act of applying adhesivea. For adheaives 
and coatings the principal methods of application are: brushing, 
spraying, dipping, stenciling, flowing, stamp-padding, roll coating, 
knife-coating, squeegeeing, spatula and notched trowel. For sealers: 
spnttiln, caulking gun, flow gun, presHure extrusion units and spray 
gun. 

AiniEMBLY. A" group of materials br detail parts, including 
adhesives, placed together for bonding or which has been bound 
together. 

AUTOCLAVE. A round or cylindtical oven where heat, vacuum and 
pressure are controlled In the bonding and curing of adhesive in an 
assembly. 

AXIAL LOAD. A weight placed to exert pressure dr load in the 
direction of, along, or on a straight line through the center of an 
object. f 

BAG BONDING. A method whereby a flexible cover is used in con- 
nection with a rigid die or mod in which pressure or the drawing of 
a vacuum is applied to ^sfcie assembly being bonded. 

BALANCED LAMINATE. A composite laminate whose layup is symmetric 
with relation to the mid plane of the laminate. 

- BINDER. The component in an adhesive which is primari^respon- 
slble for its cohesive properties. . 



BLEEDER CLOTH. A nonstructural ^iayer of material used in manu- 
facture of composite parts to allow the escape of excess gas and resin 
during cure. 

BLISTER. A local elevation of the surface, possibly caused by 
trapped air, water or solvent layer area (void) in which there is 
a lack of bond. 

BLOCKING. An undesired adhesion between two surfaces usually 
occurring when coated or primed parts are stacked for storage* 

BOND. To join materials by means of an adhesive. 

^ BOND LINE. All areas in an assembly containirife adhesive bonding 
material, also known as glue line. 



BOND STRENGTH TEST. The force per unit area br strength necessary 
to rupture a bond, ' ' . 

BONDING FIXTURE.. A tool or mold used to hold the detail parts 
of an assembly in place during bonding. . 
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B - STAGE. An intertnediate stage in the polymerization reaction 
of certain thermosetting resins; the state in which most prepregs 
are stored and shipped. ^ ^- . 

CATALYST. A substance which speeds up the cure of an adhesive 
compound without Its identity being changed in the process-also known 
as a hardener. 

CAUL. A cover or overlay used to exert uniform pressure at the 
bond line when pressure is applied to the bonding fixture. 

CAUL PLATE. A smooth metal plate used in contact with the layup 
during cure to transmit normal pressure and to provide a smooth sur-^ 
face to the finished laminate. 

COLLIMATED. Rendered parallel, applies to filamfents. 

COMPOSITE.' Composites are cdmbinattons of materials differing 
in composition or form on a macroscale. Jhe constituents retain their 
identities in the composite . Kormally the components can be physically 
identified and there is an interface between them. 

♦ '^CONTACT MOLDING. A process for molding reinforced p>lastics 

in whlch^ reinforcement and resin are placed on a mold, cure Is either 

at room temperature or by oven heat, no pressure is applied. 

COUE . the central member of sandwich construction (can be honey- 
comb material foamed plastic or solid sheet) to which the faces of 
the sandwich are attached. » 

CORROSION. A deterioration of metal by chemical or electro- 
chemical attack. Surface corrosion appears as a general roughening, 
etching or pitting, frequently accompanied by a powdery deposit of 
•corrosive products. 

COUPLING AGENT. That part af a sizing or finish which is designed 
to provide a bonding link between the reihf orcement and the laminating 
resin. 

CRAZING^ A network of minute cracks or fine wrinkles appearing 
on or under a surface. 

CREEP. The dimensional change of an adhesive under load - also 
known as squeeze-out or flash. Creep at room temperature is some- 
times called cold flow. > 

CROSSPLY LAMINATE. ^ Cdntaining lamina alternately oriented at 
0^ and.gO**. 

CURE, To irreversibly change the properties of a thezTnosetting 
resin by chemical reaction, i.e., condensation, ring closure, or 
addition. Cure-may be accomplished by addition of curing (cross- 
linking) agents, with or without heat. A change in the physical 
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properties of an adhesive by chemical reiictlon usually accomplished 
by the action of heat and catalysts, alone or In combination, with 
or without pressure, 

\CURING AGENT. That part of a 'two part adljeslve which is com- 
bined^ with the* resin (binder) to produce a cured adhesive. 

CUfuisCYCLE . The total period elapsing between the time the 
adhesive bond is raised to a predetermined temperature, stabilized 
and la cooled to a specific temperature. 

CYCLE. The complete sequence of operations in a process or 
part of a process « 

COHESION. The internal strength of an adhesive film rather 
than its adhesion to the adherends. 

CONSISTENCY . Comparative fluidity or stiffness of an adhesive 
coating. 

DELAMINATE. To split a laminated material along the plane of 
its layers. Sometimes, used to describe coh^esive failure of In adherend 
in bond strength testing.' The separation of the layers of material 
in a laminate. 

DETERIORATION. Undeslred change in properties of an adhejt^i, 
caused by aging, weathering or exposure of other agents and J^ditions • 

DESTRUCTIVE TEST. Actual destruction of a bonded assembly for 
the purpose of evaluating the bqnd properties. 

DETAIL. A single piece of material without any attachments. 

DIE . A tool or device for imparting a desired shape to ^ material. 

DOUBIE^k A material used for strengthening and reinforcement 
of localized areas . 



DRAPE. The ability of broadgoois to conform to i^n irregular^ 
shape. 

. DRUM PEEL TEST, k test made on bonded strips of metal by peeling 
the metal strips back and recording the adhesive strength values* 

EDGE MEMBER. The structural member around the perimeter of a 
sandwich panel used to secure the panel to' adjacent structures. 

ELASTICITY. The property of an adhesive which enables It to 
resist and recover its original shape and size when deforming forces 
are removed. The ability to change size or shape repeatedly without 
breaking. 

END. An individual yam, thread, monofilament, or roving. 

ENDOTHERMIC ADHESIVE. A chemically curing type of adhesive 
which absorbs heat during cuire. 



EPOXy ADHESXVES, Adhesives based on resins formed from the 
reactions of epichlorhydrin with various bi- or polyhydroxyl compounds 
which offer a combination oiE high room temperature strength with 
good load bearing properties. These adhesive3 have excellent honey- 
comb filleting- properties and exceptional adhesion to metal surfaces^ 
^ . 

EVOXY EQUIVALENT.. The weight of resin in grams which contains 
'one gram equlvalen of epoxy. If it is assumed that the resin chains 
are linear and that an epoxy group terminates each end, then the 
epoxy equivalent is one-half the average molecular weight of diepoxy 
resin; one-third the average molecular weight of triepoxy, etc* 

ETCHING. A proce^ fof chemically cleaning material "Surfaces 
by .immersion in an acidSrfr basic solution capable of dissolving the 
material being cleaned j allowing a desired amount of surface material 
to be removed - a surface treatment, 

■ % 

EXOTHEHMIC ADHESIVE. A chemically curing adhesive that evolves 
heat during reaction. 

EXTENDER. An ingredient, generally having some binding properties 
added to an adhesive to reduce the proportion of primary binder needed. 

FAYING SURFACE. The inner mating surfaces of a joint, common' ' 
area of two surfaces that are bonded together with an adhesive. 

FILAMENT AMY COMPOSITE. A laminate composed of laminae in which 
continuous filaments are in nonwoven, parallel, uniaxial arrays. 
Individual uniaxial laminae can be combined into specifically oriented 
muitiaxial laminate^. 

FILL^ Yam running from selvage to selvage at right angles 
to the warp in a woven fabric. 

\ FILLER. A relatively inert ingredient of an adhesive compound 
used to increase its bulk and improve working properties > permanence, 
strength or other qualities. . ^ • 

FILM^ ADHESIVE. A dry film in sheet form with or without rein- 
forcing fabric which is cured by means of heat and pressure. 

FINISH. A mixture of materials for treating glass fibers. It 
contains a coupling agent to improve the bond of resin. 

FIXTURE. Tool for holding component parts of an assembly during 
the manufacturing process - also called a Jig. 

GEL COAT. A quick-setting resin used in molding processes 
to provide an improved surface for composites; it is the flifst resin 
applied to the mold after the' mold-release agent. ^ 

c • ■ ' ' .. . 
HAND LAYUP. The process of placing aad working successive 
plies of title reinforcing material or resin impregnated reinforcement 
in position on a mold by hand« ' 
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HEAT CLEANED. Fiberglass reinforcement which has been exposed 
to elevateTd temperatures to remove preliminary sizings and binders 
which are not compatible with the resin to be applied. 

HEAT CURING ADHESIVES, Adhesives that require a definite period 
to time above room temperature to develop full bond strength. Type 
can be -of one- or two-part composition. The term is usually applied 
to those adhesives that require 180®F or above to effect a cure. 

ifSAT REACTIVATE. To soften a dried thermoplastic adhesive film 
to a 8,ticky stage by application of heat. 

HEAT SEAL, To bond or weld a material to itself or to another 
material by the use of heat. This may be done with or without the 
use of adhesive, depending on the nature of the materials . 

HOLIDAY. A void in an adhesive, whether microscopic or normally 
visible. 

HOMOGENEOUS. Of the same kind, size oif nature. 

' HOT. MELT ADHESIVE . A ehermoplas tic adhesive compound usually 
. solid' at room temperature which is heated to a fluid state for application. 

HONEYCOMB . Manufactured product consisting of sheet metal, 
paper, fibrous glass^ etc., which has been formed into hexagonal- 
shaped cells, used as core material for sandwich panels.^ 

INHIBITOR. Any substance that slows or prevents chemical reaction 
or corrbsion. 

^ I- 

INTERFACE . The common bondary surface between two substances* 
Sometimes described as two surfaces with no space between them. The 
bondary between the individual, physically distinguishable constituents 
of a composite. ^ 

INTERLAMJ^NAR SHEAR. The shear strength at rupture in which the 
plane of fracture is located between the layers of reinforcement of 
a laminate. 

INTERLOCKING ACTION. Term used to describe the chemical or 
specific basis for adhesion due to 'the compatibility of the adhesive 
with' the foundation surface. In theory, the ends of the molecules^ 
plrbject above the adhesive and fotmdatlon faces. In'stead of meetiilg 
head-on or repelling each other, they interlock.* 

INERT. A lack of active properties (adhesive). V 

ISOTROPIC. HaD^lng uniform properties in all directions. The 
measured properties of an isotropic material are independent of the 
;axls of testing. 

JOINT. The location at which two adherends are held together* 
by an adhesive « 
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FACTOR. Thermal conductivity value usually expressed: 
K « BTU's/(hours) (squiare feet) (*F/fee,t) or, amount of heat trans- 
ferred (BTUS) in a period ot time (hours) over a certain square area 
(square feet) per degree of difference of temperature per foot of 
thLcknes.q of material (^F/feet) . 

MA^'TFC. heavy-?bodied adhesive- of such a consistency that 

It must he applied by notched ^r owe 1, gob or buttering methods. 

MllTini KT^L KETOm. Known also as MEK. A low-boiling ketone 
•solvent, used in many aitrile or synthetic resin compounds. 

MONOLAYER.^ The basic laminate unit from which crossplied or 
other laminate types are constructe^^ 

NATURAL RESINS. The products obtained from the exudations of 
trees and sometimes used as adhesive , coatings or sealer bases • Conir- 
mon natural re.sins are the copals, demar, shellac, accroides, sandarac, 
rosin -and mastic (pale yellow resin from Greece,, also known as "tear 
bum" because of its, shape). 

NESTED LAMINATE. A laminate in which the plies are placed so 
that the yams of one ply lie in the Valleys between the yams in 
the adjacent . ply . 

NONHWCKING. Pertaining to an applied adhesive jpating film 
that will not adhere ^o itself and/oi; other surfaces under normal . 
stacked storage conditions. See also BLOCKING. 

' ' % ■ 

NONVOLATILE^ the portion of an adhesive, coating that does 
not evaporate at ^ordinary temperatures. This includes the ijigment, 
drying salts, gum- and resin, oils or plasticizers and the binder 
(rubber, asphalt, vinyl, nitrocellulose, etc.) of the adhesive. 
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NONWOVEN FABRIC. A fabric, usually res in- impregnated, in -which 
the reinforcements are continuous and unidirectional; layers may 
be crossplied. , 

OPEN TIME. Time interval between applying the adhesive and 
completing the bond. 

ORANGE PEEL. A surface irregularity resembling an ora\|ige skin 
in texture. 

ORTHOTROPIC . Having three mutually perpendicular planes of \ 
elastic symmetry. 

PARALLEL LAMINATE. A laminate of woven fabric in which the 
plies are aligned in the same position as originally aligned in the 
fabric roll. | 

PARTING AGENT. A lubricant used to coat a mAd cavity to 
facilitate removal of an asseiri>ly from the mold, also known as releasing 
agent. . ' 
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PEEL PLY. A layer of resin-free material used to protect a 
laminate for Inter sacondary bonding* 

PHENOLIC liESIN. Resins made by the interaction of phenols and 
aldehydeu; also known as phenol-formaldehyde resins. 

PICKLE. A solution or process used to loosen or remove corrosion 
products auch as scale and tarnish from a metal. 

PINHOLING. A film defect characterised by the presence of tiny 
holes on the surface, sometimes extending completely through the 
film. . 

PLASTICIZER. For epoxy, a Ipwer molecular weight material 
added to reduce stiffness and brlttleness;^ it results in a lower 
glass-transition temperature for the polymer. 

PLATENS n Mounting plates of a press used to apply heat and 
pressure during the bond cure cycle of an assembly. 

PLIED YARN. A yarn formed by twisting together two or more 
single yams in one operation. 

POLYMERIZATION. A chemical reaction In which the molecules of 
a monomer link together to form large molecules (polymer) whose 
molecular weights is a multiple of that of the original mate'irial 
without releasing an^ other substance is referred to as polymerization. 
When two or more monomers are involved the process is called 
"copolymerization" or 'Tieteropolymerization." 

FOSTCURE. Additional elevated temperature cure, usually with- 
out pressure, to improve final properties arid/or complete the cure. 
In certain resins,^ complete cure and ultimate mechanit^al properties 
are attained only by exposure of the cured rissln to higher temperatures 
than those of curing. 

POT LIFE. The rating in hours of the time interval following 
^the addition of accelerator before a chemically curing adhesive or 
sealer will become too viscous to pass predetermined viscosity 
(consistency) requirements. Closely related to WORKING LIFE. 

PREPREGi PREIWREGNATED. A cloth or mat having been impregnated 
with ^talyzed resin and advanced to a "B'* state, ready for molding. 

I 

PRESSURE SENSITIVE ADHESIVE. Type of- adhesive that retains its 
tack or stickiness even after Complet^ release of the solvent. 

PRIMER Special coating designed to provide new surfaces with 
adequate adhesion .for a coating system. • 

QUASI-^ISQPROPIC LAMINATE. > laminate approximating isotropy 
by orienting plies in several directions. 
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' REACTIVATE s Tq restore the tackiness of a completely dried 
adhesive at the time of use • /Reactivated bonds are advantageous 
in that the adherend may be precoated with adhesive and the bond 
made when desired with rtbminal and short term exposure. Reactivated 
bonds have almost immediate set* 

HEACTIVATEDy HEAT. To restore the surface tackiness of the 
adhesive with heat, and bond under pressure. 

RESIN. Any of a class of solid or semisolid organic products 
of natural or synthetic origin. 

RETARDKRG. Jlombinatlons of liquids^ solvents and extenders 
that are added to an adhesive coating to slow do^n the drying- rate 
oi the material. 

RIBBON FLOW. Longitudinal direction of the foil in the honeycomb . 

f 

ROVING. A ^multiplicity of single ends of continuous filament 
with no applied twist drawn together as parallel strands. 

SCRIM. A low cost; reinforcing fabric made from continuous fila- 
ment yam in an open mesh construction. Used in the processing of 
tape or other B-stage material to facilitate handling. 

SHEAR TEST. A method of separating two adhesive bonded materials 
by forcing (either by compression or tension) the interfaces to slide 
over each other.. The force exerted^ is distributed over the entire 
bonded area at the same time. Strengths are recorded in pounds prer 
square inch (PST) . , 

SHELF LIFE. The period of time a packaged adhesive can be stored 
under specified temperature conditions and remain suitable for use. 

SILICONE ADHES IVES. Adhesive compomds of this baSe have remark- 
able stability through a wide range of temperatures. Very good 
dielectric properties. 

SIZING. On glass fibers, the compounds' which , when applied to 
filaments at forming, provide a loose bond between the filaments, 
and provide various desired handling and processing properties. 

'SOLIDS. Nonvolatile ingredients in an adhesive. —-"^^ 

SOLUTIONS. A homogeneous mixture of two or more cpmpounds in 
a single phfae. , The proportion of the components may be varied with^in 
certain limits. 

SPALLlkc. The chipping or fragmenting of a surface or surface 
coating caused, for example, by differential thermal expansion or 
contraction. 
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STRAND. A primary bundle of continuous filaments combined in a 
single compact unit without twist, / 

STARVED JOINT. A joint that has an insufficient amount of 
adhesive to produce a satisfactory bond. 

JU/mCE PREPARATION. The procedure required to clean or prepare 
a baWi surface so an adhesi^je will stick to it firmly. For example, 
if higher bond strength is required, abrading and/or acid etching' 
.metal surfaces can be a means of improving the adhesion of the bonding 
material to the mating surfaces. Common methods of surface prepara- 
tion are solvent washing, sana\t» lasting and ^por degreasing* 

SYNTHETIC RESIN. Resins prepared by chemical means* 

TACK. The Sticky quality of an adhesive film, ; either while vet 
or after the film has set. Technically it is the pull resistance 
.measured in dynes, exerted by a material adhering completely to 
' two separating surfaces . 

TACK BONDED. Low pressure applied to an adhesive film which 
has a sticky quality enabling it to form a temporary attachment. 

TACK RANGE. The time during which an atihesive film remains ^ 
tacky. / 

TENSILE STRENGTH. The resistance of a film to distortion or 
rupture when it is exposed to forces exerted in opposite direction. 
Measured in PSI . 

TIE COAT. One layer of a coating system used to improve the 
adhesion of adjacent or succeeding coats • 

TOW. A looser untw4fited bundle of- filaments. 

TOXICITY. term referring to tife physiological effect of absorbing 
a poisonous substance into the system, either through the skin, 
mucous membranes or respiratory system. 

Torque test, a twlstlnVor turning force applied to inserts 
to test adhesive bond strength. 

TRICHLOROETHYLENE . A solvent. . ^ 

TWIST. The turns about its axis per unit of length observed 
in a yam or other textile strand. Twist may be expressed as turns 
per inch (TPI) . "S" and\"Z*r refer to direction of twist. ' 



UNDER CURE. Degree bf cure less than optimum* May be evidenced 
by tackiness, softness, off-color or inferior physical properties 
of an adhesive. . \ 



UNIDIRECTIONAL LAMINATE. A laminate with nonwoven reinforce- 
ments w:htch are all laid up in the same direction. 

,* . ■ ■ ' 

ULTHASONIC TH^T\ High frequency sound waves emitted for void,^ 
detoQtion III bpnileil ntructural panels. ^ 

VKIIK-IjH, TIu' l iquid portion of nn adhesive compound -consisting 
of the liLndor and volatile thinners. > 

VfSCOCITY.^ Comparative fluidity or stiffness of liquid adhesives 
coatings and sealers • 

VAPOR DECREASING. A cleaning process that employs hot vapors 
of a solvent to .remove oil, grease, waxes, etc. 

■ ^ ■ ■ . \ . . 

WARP* The yarn running lengthwise in a woven fabric. 

WET LAYUP. A reinforced plastic which has liquid r^»in applied 
as the reinforcement is being laid up. 

WETTING. The ability of an adhesive to 'Vet" or adhere to a 
surface immediately on contact eyen when the film is reduced to 
extreme thinness . ^ -i| 

WORKING LIFE. Refers to the time interval after mixing the 
accelerator into the base compound during which the adhesive or sealer 
can be satisfactorily applied with pressure equipment. 

YARN. Generic term for strands of fibers or filaments in a 
-fSrm suitable for weaving. 

STUDY ASSIGNMENT^ 

Read chapter 1 of Adhesives in Modem Manufacturing . 

QUESTIONS 

'Note: Answer the following questions on a separate piece of 
paper/- DO NOT WRITE IN THE STUDY GUIDE. 

^ !• How are adhesives of the catalytic plural component tl^ss 
normally provided to the user? 

2. An important advantage in the use of epoxies is: 

3. Epoxies are particularly useful in Joining what tVpe of 
materials? 

4. How will the epoxy bond set or cure faster? 

5. Vlhat are two potential disadvantages of phenolic adhesives? 

6. List two advantages of film adhesives . 



7. In some film adhesives what is used to support polymer 
film and carr^ part of the load? 

8. List four of 'the seven major chemical and physical phenomena 
th^t must be considered in establishing a strong adhesive Joint • 

REFERENCES ' - 

!• Brunp, E. J., editor. Adhesives in Modem Manufacturing . Society 
of Manufacturing Engineers, Dearborn, Michigan, 1970. 

2. TO lB-52-3, Structural Repair Instructions , j 

3. M1L-HDBK-23A, Structural Sandwich CompoBltes . 
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PRINCIPLES OF REPAIR PJIOCESSES 
OBJECTIVES ^ . 

1. Without reference, identify basic facts and principles 
concazTiing the assessment of damage to metal bonded structures . 

2. Given a bonded repair situation, analyse the situation 
and identify the steps and procedures in the preparation for repair 
of a bonded panel. -\ 

3. Given a bonded repair situation, analyze the situa^on 

and Identify the steps and. procedures associated with the fabrication 
and prefit of repair paxj^s. 

4. Given a bonded repair situation, analyze the situation - 
and identify the types and methods of cleaning metal bonded structures 

5. Given a bonded tepair situation, analyze the situation 
and identify facts and principles related to the lay-up and assembly 
of the repair materials. , ' 

6. Given a bonded repair situation, analyze the situation 

and identify facts and principles pertaining to the curing process. 

» , ■ ■• 

7. Given a metal bonded repair situation, analyze the situation 
and identify the facts and principles concerning trinming an4 final 
finish. 

INTRODUCtlON 

0 

When repairing or rebuilding a metal bonded structure, it is 
necessary to follow a certain ptpcedure if the repair or rebuilding 
process is to be successful. 

\ . ■? ■ , " 

In- the following ^Study assignment you will review the guidelines 
that must be followed to ensure a good job and minimize repeated repai 
to metal bonded structures. 

STUDY ASSIGNMENT " . 

• . 

Read the follow-^ng chapters of Adhesives in Modem Manufacturing ; 
Chapters 2, 3 (pages 59-66) , and 4 (pages 89-98). 

QUESTIONS _ 

Note: Answer the following questions on a separate piece of^ 
paper. DO NOT WRITE IN THIS STUDY GUIDE. 

1. Name two advantages of joining structures with adhesives. 
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2. NaiQe two disadvantages of joining structures with adhesives. 

3. What are the two general operational paraxnetets that should 
be*kept in, mind when bonding materials with adhesives? 

4. Identify at least four of the six common types of Joints 
described in the text. 

5. From the information in the text what JLs meant by adhesive? 

6. Before choosing a method of applying the adhesive the user 
should consider a few things; list at least three things to be considered, 

7. Name the five basic methods of chemical cleaning used on 
adherends . 

8. By what three methods can degreasing of an adherend be 
accomplished? ' ' ' 

9/ List the three basic methods of adhesive application to 
assemblies. « " - 

REFERENCE 

Bruno, E. J . , editor. Adhesives In Moderp Manufacturing . Society 
of Manufacturing Engineers, Deafborn, Michigan, 1970., 
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• * ■ . ' ' ... ' . ^ 

INSPECTION AND EVALUATION 
OBJECTIVES ' 

Without reference, Identify the general principles and basic 
facts concerning Inspection of metal bonded structural repairs. 

'JNTROOUCTION . . 

Quality -control pf a bonded joint involves making sure that a 
certain level of reliabj.lity is achieved in ^ Joint. Quarity control 
also performs the impottant function of compiling statistics on 
defe^cts for the availability df all accountable bonding personnel. 
Reliability is achieved by a thorough in-process cohtrol from the 
time the raw materials cotn^ in until the last finishing operjatidn 
is completed. After cpmpleting this chapter you should be familiar 
with the inspection and evarluation of metal bonded structures. 

STUDY ASSIGNMENT 

Jlead chapter 5 of Adhesives iti. Modern M4nuf acturing . , 

QUESTIONS 

Note: Answer the following questions on a separate piece of 
Wer. DO NOT WRITE IN THIS STUDY GUIDE. • " • 

1. List at least one of the three things to look for when 
inspecting the condition of raw material containers. 

2. Give a brief description of PREFIX. 

3. What is the most commonlyrused check for proper condition 
prior to drying after surface treattnent? 

. 4, What is the time interval limit for an adhesive coating 
on a pi^epared surface of clad aluminton/etched? 

0 5. List the five basic types of blondes tructive tests that 
are performed on bonds. ^ 

^' ■ •? ■ . ■ . • . , ■ . 

6^ List at least four of« the destructive testing methods used 
t?o test the bond. 

7* Pick one of the above methods and give a brief description 
of hc^r it is conducted. ' ' . ^ 

REFERENCE ' V , * ^ ^ • . 

Brund, E. J.^ editor. Adhesives in Modem Maniif actuifing . Society 
of Manufacturing Efigineers, Dearborn, Michigan^ 1970 • • ^' ^ 



